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PHENYL-TH1 OPHENE TYPE VITAMIN B 
RECEPTOR MODULATORS 

5 

CROSS REFERENCE TO RELATED APPLICATIONS 

This patent application claims the benefit of priority under Title 35 United States 
Code, section 1 19(e), of Provisional Patent Application No. 60/384,1 51 filed May 29, 
2002; fee disclosure of which is incorporated herein by reference, 

10 

BACKGROUND OF THE INVENTION 

Vitamin D3 Receptor (VDR) is a iigand dependent transcription factor that 
belongs to the superfamily of nuclear hormone acceptors. The VDR protein is 427 amino 
acids, with a molecular weight of -50 kDa, The VDR ligand, \ o,25-dihydroxyvitamin D3 

15 (the hoimonaBy active form of Vitamin D) has its action mediated by its interaction with 
the imdear receptor known as Vitamin D receptor ("VDR"), The VDR ligand, J a.25- 
dihydroxyvitamin D3 (lc^25(GH)2D3) acts upon a wide variety of tissues and ceils both 
related to and unrelated to calcium and phosphate homeostasis. 

The activity of la^S-dihydroxyvitamin D3 (Ia s 25{OrfbD^)i3ni various systems 

20 suggests wi de clinical applications, Ho wever, use of conventional VDR ligands is 

hampered by their associated toxicity, namely hypercalcemia {elevated serum calcium). 
Currently, 1 a,25(OB)2D3^ marketed as RocaltrolS pharmaceutical agent ( product of 
Hoffmann -La Roche), is administered to kidney failure patients undergoing chronic 
kidney dialysi s to treat hypocalcemia and the resultant metabolic bone disease. Other 

2 5 therapeutic agents* such as Calcipolriol® (synthetic analog of 1 ot»25(GH)2D3 ) show 

increased separation of binding affinity on VDR from hypercaleemic activity. 

Recently* chemical modifications of l<x>25(QH)2D3 have yielded analogs with 
attenuated calcium mobilization effects (R. Bouillon at. aL> .Endocrine Rev, 1995, 16, 
200-257), One such analog, Dovonex <® pharmaceutical agent (product of Bristol-Meyers 

3 D Squibb Co.), is currently used in Europe and the United States m a topical treatment for 

mild to moderate psoriasis (K. Kragballe et, al>, Br, J, Dermatol 198S, 1 1 9, 223-230), 
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Other vitamin D3 mimics have been described in the publication, Vitamin D 
Analo gs: Mechanism of Action of Therapeutic Applications, by Nagpa!, 3,; Lu, 1; 
Boehm, M* R, Curr. Med. Chem, 2001 s 8, 1 661-1579* 

Although some degree of separation between the beneficial action and calcium 
5 raising (caleemic) effects has been achieved with these VDR Kgands, to date the 

separation has been insufficient to allow for oral administration to treat conditions such as 
osteoporosis, cancers, leukemias, and severe psoriasis. 

One example of a major class of disorder that could benefit from VDR mediated 
biological efficacy in the absence of hypercalcemia is osteoporosis. Osteoporosis is a 
1 0 systemic disorder characterized by decreased bone mass and microarchitectural 

deterioration of bone tissue leading to bone fragility and increased susceptibility to 
fractures of the hip, spine, and wrist (World Health Organization WHO 1994). 
Osteoporosis affects an estimated 75 million people in the United States* Europe, and 
Japan. 

1 5 Within the past few years, several antiresorptive therapies have been introduced. 

These include hisphosphonates, hormone replacement therapy (HRT) ? a selective estrogen 
receptor modulator (SERM), and calcitonins. These treatments reduce bone resorption, 
bone formation, and increase bone densi ty. However, none of these trea tments increase 
true bone volume nor can they restore lost bone architecture. 

2 0 Synthetic vitamin D receptor (VDR) ligands with reduced calcemic potential have 

been synthesi&ed* For example* a class of bis-pheny] compounds stated to mimic la, 25- 
dihydroxyvitamin D3 is described in US Patent No. 6,218,430 and the article; "Novel 
nonsecosteroidal vitamin D mimics exert VBR-modnlating activities with less calcium 
mobilization than Ia> 25-Dihydroxyvitamin T>y * by Marcus F, Boehm, et, al n Chem istry 

2S & Biology 1999, Vol 6 ? No, 5, pgs. 265-275. 

There remains a need for improved treatments using alternative or improved 
pharmaceutical agents that mimic la, 25-dihydroxyvitamin D3 to stimulate bone 
formation, restore bone quality, and treat other diseases without the attendant 
disadvantage of hypercalcemia. 



30 



PCT/US03yi4S39 



~3~ 

SUMMARY OF THE INVENTION 

Novel compounds having a nucleus of formula "(A)" have been found effective as 
Vitamin D Receptor (VDR) modulators: 




where one of the pair of ring atoms (QjuQa) is sulfur and the other is carbon and each 
asterisk mark f is a point of substitution. Compounds of the present Invention with 
VDR modulating activities are represented by formula (I) 
formula I; 




wherein the variables R, R% Q3 s Qj, Rp ? R-j\ Ly, Lp, Z*j\ and Zp are as hereinafter 
defined. The inventors have discovered that compounds described herein display the 
desirable ceil differentiation and antiproliferative effects of 1 ,25(OH)2D3 with reduced 
calcium mobilisation (calceinic) effects. 

In another aspect, the present invention is directed towards pharmaceutical 
compositions containing pharxnaceutically effective amounts of compounds of 
formulae I or a pharrnaceutic&lly acceptable salt or prodrug thereof, either singly or in 
combination, together with phannaeeutiealiy acceptable carriers and/or auxiliary agents. 

Another aspect of the invention are novel chemical intermediates suitable for 
preparing the compounds of Formula L 

Another aspect of the invention is to use the compounds of the invention to treat 
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or prevent disease states responsive to Vitamin D receptor ligands. 

Another aspect of the invention is the prevention and treatment of abscess, acne, 
adhesion, actinic keratosis, alopecia, Alzheimer's disease, autoimmune induced diabetes, 
bone fracture healing, breast cancer, Crohn's disease, colon cancer, Type I diabetes* host- 
graft rejection, hypercalcemia > Type 0 diabetes, leukemia, multiple sclerosis, insufficient 
sebum secretion, osteomalacia, osteoporosis, insufficient dermal firmness, insufficient 
derma! hydration, myelodysplastic syndrome, psoriatic arthritis^ prostate cancer, psoriasis, 
renal osteodystrophy, rheumatoid arthritis* scleroderma, seborrheic dermatitis, skin 
cancer, systemic lupus erythematosis, ulcerative colitis and wrinMes; by administering to 
a mammal in need thereo f a phaimaceiitically elective amount of a compound of 
Formula I 

Anoth er aspect of the inventi on is the use of the compounds of Formula I 
for treating or preventing disease states mediated by the Vitamin D receptor. 

DETAILED DESCRIPTION OF THE INVENTION 

L...Pefinitj ons: 

in accordance with the present invention and as used herein, the following terms 
are defined to have the following meanings, unless explicitly stated otherwise: 
The structural formula: 




is a substructure of Formula I and represents alternative tihtophene substructures, namely; 
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dependent on whether Q! is sulfur when Q2 is carbon (A! ) or Ql is carbon when Q2 is \ 
sulfur (A2), | 

The term *'aJkenyF refers to aliphatic groups wherein the point of attachment is a j 
5 carbon-carbon double bond* for example vinyl, I -propsnyl, and l-eyclohexenyi Alkenyl | 
groups may be stratghi-cham, branched-cham, cyclic, or camfoinatians thereof and may \ 
be optionally substituted. Suitable alkenyl groups have from 2 to about 20 carbon atoms. \ 

The term "alkoxy** refers to -OR wherein R is an aliphatic or aromatic group 
which may be optionally substituted. Methoxy* efhoxy, propoxy, butoxy* and phenoxy 

1 D are examples of alkoxy groups. 

The term tt alkyr refers to saturated aliphatic groups including straight-chain, 
hranehed-chain, cyclic and any combinations thereof Alkyl groups may further be 
divided into "primary", "secondary^ and "ternary** alkyl groups. In primary alkyl groups, 
the carbon atom of attachment is substituted with zzro (methyl) or one organic radical. In 
15 secondary alkyl groups* the carbon atom of attachment is substituted with two organic 
radicals. In tertiary alkyl groups* the carbon atom of attachment is substituted with three 
organic radicals. 

The term "cycIoalkyP includes organic radicals such as cyclopropanyl, 
cyeiobuianyU and eyejopentyl, 

2 D The term, "cycloalkenyl" includes organic radicals such as cyclopropenyl, 

cyciobtttenyl s cyclopenteayl, and eycIohcxenyL 

The term/teimnal hydroxyalkyl" is a group selected from 3~methy!-3~ 
hydroxypentyl; 3~ethyi-3-hydioxypentyl ; 3-ethy]-3-hydroxy-4-methyIpentyl; 3~ethyl~3- 
faydroxy*4,4-dimethylpei3tyI; S-methyl-S-hydroxy^^-dimeftylpentyl; 1- 
25 hydroxyeycloalkenyl; and l-hydroxycyeloalkyL 

The term, **C|~C5 fluoraalkyf *is an alkyl group containing fluorine and includes 
organic radicals such as -CHF2* -CB2F, -CF2CF3, -CHFCF3, -CH2CF3, 
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-CH2CHF2* and -CH2CB2F, with --CF3 being preferred. 

The term, "Active Ingredient** refers to a compound of the invention represented 
by any of (i) formulae l t % HI* IV, (ii) the product of any example set out herein, or (iii) a 
compound identified in any row of Tables 1* 2, 3, or 4; or a salt or prodmg derivative of 
5 the preceding compound* 



The symbol, ***** in a structural formula identifies a chiral center (except in 
formula "A" where is symbolizes substitution). 

The univalent symbol "-O** in any structural formula is a hydroxy! group (~OH)> 
The term, Vi 3-methyJ-3-hydToxypentyr r refers to the radical having the structural 



10 



The abbreviation, "Me" means methyL 

Xhe abbreviation, <4 £f* means ethyl. 

The abbreviation, "iPr" means l-meihylethyi 

The abbreviation, "lBu M means 1 ,1-dimethykthyL 

The symbol 4 HCB2)2~ is equivalent to -CH 2 -CH^ 



15 



formula: 



OH 




The term, ^B-methyi-S-S-sydroxypentenyl" refers to the radical having the structural 



formula; 



OH 
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The term, + 3-methyI-34iydroxypentynyr refers to the radical having the structural 



forcnnla; 




OH 



The term* ^~ethyI-34iydroxypentyr refers to the radical having the structural 
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formula: 



wo m/itmw 




The term* * 'S-ethyl-S-hydroxypentenyF* refers to tlie radical having the structural 
formula: 

OH 




The term, **3-ethyl-3-hydroxypeatynyr refers to the radical having the structural 
formula: 

OH 




The term, ^ethyl-3-hydroxy-4-metbylpentyr refers to the radical having the 
structural formula: 

OH 




The tenn ? M 3-ethyl~3-hydroxy^4~d*s»^^ refers to the radical having the 

structural formula: 

OH 




The tenia, ^-methyl^-hydmxy^^^imethylpentyi** refers to the radical having 
the structural formula: 

OH 
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The term, ** ]-hydroxycycloalkenyr* refers to a radical selected from 
1 -hydroxycycIopeBtenyl, 1 -iydroxycyciohexenyl, 
5 1 -hydroxycyclohepteiyl , or 1 ~hydroxye>^IoocteayL 

The term "hydroxycycloaikyf* refers to a radicaj having the general structural 
formula: 



^ OH 

1 0 where w is an integer from I to 6 and the hydroxyl radical is sisbatitnted on say ring 
carbon atom. 

The term "I -hydroxycycloalkyr* refers to a radical having the general structural 
formula: 





IS 



Examples of l-hydroxycycloalkyl radicals are 
1-hydroxycyclopropy], ! -hydroxycyclobntyl, 1 -hydroxycyeSopentyl, 
1 -hydroxycyclohexyl, l-hydroxycyclohejrty^and l-hydroxyeyclooctyL 



25 
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The abbreviation, means methyl 

The abbreviation, "EC* means ethyl. 

The abbreviation, w iPr" means 1-methyletfcyL 

The abbreviation, "tBu** means 1 ,1 -dimethyicthyL 

The abbreviation, **3Me30H-Pentyf * means 3*methyi-3-hydroxypentyJ, 

The abbreviation, "3Me30H-Pentenyr 5 means 3-metliyI*3-hydroxypentyayl 

The abbreviation, M 3Me30H-PentynyF means 3-methyI-3-bydim^ 

The abbreviation, "3Et30H-Pentyr meaas 3^hyt-3-hydroxypentjl 
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The abbreviation, "SBtSOH-PentenyT means 3-ethyi~34iydTOxypentenyl 
The abbreviation, *'3Bt30H~Pentynyl** means 3^tbyl*3-hydmxypentynyl 
The abbreviation* "3Bt30H4Me-Pe»tyr means 3^thyi-3-hydroxy-4-methy!peiilyl. 
The abbreviation, t 3Et30H44DiMe»Pentyr* means 3-ethyJ-3-hydrGxy-4,4- 
5 dimethylpentyt 

The abbreviation, '3Me30B44DiMe~PentyF* means 3-methyi-3-hydroxy-4,4- 
dimethylpeniyL 

The term "Cj-Cs alkyl" is an alkyl substituent selected from the group consisting 
of: methyl; ethyl; propyl; I-methylethyl; I~methy3propy1; 2-methylpropyI; 1,1- 
10 dimethylethyl; i ? l*dS*BethyJpropyl; 1,2-dimetliylpropy]; and 2 ! 2~dimethyipropyL The 
preferred groups are 2~methytpropyl and 1 ? l-dimethyle^yi, with the 1,1-dimethylethyl 
group being most preferred^ 

The symbol * -(Cj -C5 aikyl^" when included as part of a suhstituent group means 
two independently selected CJ-C5 alkyl groups, for example, the generic formula; 
IS -(Ci«Cs aEkyl>NH-{Ci-C 5 alkyl} 2 

would be descriptive of species including; 

-<Ci-C 5 a1kyI>NH-(CH3)2 or -(C1-C5 aJ3sy!)~NH-(CH3XC2H5) 
The term "amide" refers to deri vatives of acids wherein one or more hydroxy! 
groups is replaced with a amino groups. The amino groups are optionally substituted with 
2 0 one or two organic radicals which may be aliphatic or aromatic. Amides may be cyclic. 
The term "caxbox amide" refers to an amide of a carboxylic acid* The term 
"aminoearbonyr refers to carboxamide radicals wherein the point of attachment is the 
carbonyl carbon. The term "acylarnido 1 * refers to carboxamide radicals wherein the point 
of attachment is {lie nitrogen atom. 
25 The term, "amine", includes primary, secondary and tertiary amines having 

respectively one, two, or three organic groups that are attached to the nitrogen atom* 

The symbol, * -C(0)-N-p>^rolidine s * refers to the radical represented by the 
formula: 
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The symbol, *^{0>N-pyrrolidinr2-oae** refers to the radical represented by the 
formula: 

O 




The symbol, *^C{0>C(0)-N~pyrroIidme" refers to the radical represented by the 



S formula; 




The symbol, "-C(0>C(0)-N-pyrrolidin-2"OBe ?s refers to the radical represented by 
the formula: 

o 

* 

10 Tlie symbol, f< -CH2-C(O)-N-pyrroljdi«-2*0fie is the organic radical represented by 

the structural formica: 

O Q 




The dotted line symbol crossing a solid line representing a bond 



X B means that the bond so marked is the bond attached to the nucleus of formula 

*XA) ?t of the parent molecule or to a divalent linking group that is attached to the nucleus 
of the parent molecule. For example^ the group; 
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is attached to a parent aryl-thiopheite nucleus io provide a compound of the 
invention as shown; 




S The term, "(Acidic Group)'* means an organic group that acts as a proton donor 

capable of hydrogen bonding. Illustrative of an (Acidi c Group) is a group selected 
from the following: 

-G(Q)GH» 
-S-tetrazolyl, 

O 



10 



o 



-CH, 
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or corresponding salts of the abo ve acids (e.g., Na, K* Ca* or Mg). 
The term, "maromal" meludes feumam. 

The term, "combined group 5 * refers to the pendent binary groups of linkers, ~(L)~, 
and Z substitoeBts represented to formula I by either of: 
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or 



The term "ester* refers to compounds wherein a hydroxy group of an acid is 
replaced with an aikoxide group* For example, a carboxylic ester is one m which the 
5 hydroxy group of a carboxylic acid is replaced with an alkoxide, Esters may derive from 
any acid comprising one or more hydroxy groups: for example, carbonic acid, carbaraic 
acids, phosphonk acids, sulfonic acids, and foorcnic acids. The terms ^alkoxycarbonyl 11 
and "carboalkoxy" refer to casboxyHe ester radicals wherein the point of attachment is the 
earbonyl carbon. 

1 0 The term * r halo" refer to fluorine, chlorine, bromine^ and iodine. 

The term "substituted" indicate that the group in question is substituted with from 
one or a plurality 7 of independently selected conventions! organic substituents such as 
acylj acyloxy, alkenyl* alkoxy, alkyi amino, arninocarbony], aryl, , carfooxy, halo^ 
hydroxy 9 oxa, oxo, perbaloalkyi 3 perhaloaryI,phosphino ? pfoosphinyl, phosphonyl, 

1 5 sulfinyl, sulfbnyl, thia, thio, and combinations and protected derivatives thereof. 

The term "pharmaceutically acceptable salt" includes salts of the compounds of 
the present invention derived from the combination of the compound and an organic or 
inorganic acid or base, In practice, acidic members of the compounds 
of formulae I and II would be combined with a base or bases, basic members of the 

2 0 compounds of formulae I and II would be combined with an mid or acids, and members 
of the compounds of formulae 1 and U with both acid and base functionalities would be 
combined with one or more acids, bases or any combination thereof. Both the neutral and 
salt forms fall within the scope of the present invention, Examples of cationic salts are 
sodium, aluminum, zinc, potassium, calcium, magnesium and ammonium, 

2 5 The word "abscess" is a complication often associated with surgery, trama, or 

diseases that predispose the host to abscess formation from encapsulated bacteria 
lymphocytes, macrophages, and etc. 

The word "adhesion" refers to the abnormal union of surfaces normally 
separate by the formulation of new fibrous tissue resulting from an inflammatory 
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process. 

The term, "combined groups" refers to the groups in Formula I representee! by 
either of the groups 



z p 



and 



-Or* 



N ^z T 



The term, "Hrethane" refers to the radical: 



1 



10 



wherein each Ry is independently hydrogen or C j-Cg alkyl, for example, methyl ethyl, 
n-propyl, and isoprepyL 

The term* 'Ihioiirethane refers to the radical: 



-O- 



NR 



1 5 wherein Ru is hydrogen or Cj-Cg alkyl,, for example, methyl, ethyl, n-propyl, and 
isopropyl 

Some of the structural formulae used herein omit depiction of hydrogen atoms. 
For example, the formula: 
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is understood to be the equivalent of the formula: 




The term, "isrethajie-type radical" refers to either uretbane or tfaiouretharae radicals, 

5 

Definitions IA: Rule of Polarity and Lipo philfcily for Sabstituents pendant on the 
compounds of fee invention: 

The substituenis Lp ? Lj f Zp, and Zx pendant on the compounds of the invention 
are constrained both by (i) the identity of each substituent* and (it) the polar or lipophilic 
1 0 nature of each siibstiiueot The occurence of^poW and 'lipophilic'* is to be done in 
accord with the following Rule: 

RULE: The combined groups in formula 1> H, HI, IV and V represented by 




1 5 may all be lipophilic, or one may be lipophilic and the other one polar; but both combined 
groups may not be polar* If any pail of a combined group is polar, then the "combined 
group" itself is deemed polar* For example* in the group 




CM 



20 



if the divalent linking group -{Lp> is the polar group, ~C(Q>NH~ and Zp is the lipophilic 
group, -CH2-CH2-(t-but>4); then the combined group is defined as * 'polar." 
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Definitions I B: Definition o f "Polar" md "Lipop frg jc" 

The term "lipophilic group" refers to my linking group 
(L p ) or (L T ) s 



5 or any of the Z sobstitueiits 



Zp or 

that is hydrophobic, preferring or attracted to a hydrocarbon loving> non-aqueous 
environment Lipophilic linking grorqps m the practice of the invention are 



a bond 



<CH 2 )— O 

{CH 2 )— S - » 

R40 

(CH 2 )~ C 

R40 

where m is 0, 1, or 2, and each R40 is independently hydrogen, ~CHj, -F, -CH^F, 
and *CF3, All other exemplified linking groups are polar. 

Generally all linking groups containing ordy hytkocarbon subunit groups or 
hydrocarbon subumt gamtps in combination with ether or thioether groups are lipophilic. 
1 5 Moreover* finorhmted derivatives of such groups are considered lipophilic, 

Lipophilic 7jj or Zp groups in the practice of the invention are partially 
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-0-CH 2 -C(0)-C i -C 5 alkyl. 
-0-CH 2 -CH(GH> Ci-C 5 alkyi f 
-0-CH2-C(CH 3 )(OH)-Ci-C5alk>'J, 
-0-CH 2 -CH(OCH3)-Ci -C 5 alkyl, 
-0-CH(CH 3 >C(0)-C } -Csalkyl 
-0-CH(CH 3 )-CH(OH)-C j -C 5 alkyl, 
-0-CH 2 -C(0)-C(CH 3 )2-C 1 -C 5 a]ky,I 
-0-CH2-CH(OH>C(CH3) 2 -Ci -CsaOcyl, 
~0-CH 2 -C(0)-C i -C 5 aBcy! ( 
~0-CH2-CH(0H)-C J -C 5 aikyl, 
-0-CH2-CH(OCH3).C 1 ~C5alkyl, 
-CH2-CH 2 -C(0)-Ci -C 5 a!ky!, 
-^2-^2-03(0^-0! -C 5 aikyl, 
-CB2-CH2-CH(OCH 3 )-Ci -C 5 alkyl, 
-CH2-C(0>- Cj-Csalikyl, 
-CH 2 -CH{OH)-Ci -Cgaikyl, 
-^-CCCHsXOH^Ci-Csalkyl, 
-CH(CH 3 )-C(0>C I -C 5 alkyl, 
-CH(CH 3 >CH(OH)-Ci -CsaJkyl, 
-CH(CH 3 >C(CH3XOH>Ci-C5alkyi, 



OH 




OH 



WO 




I "bydroxycycIopeBteByl t 
1 -hydroxycycl ohexenyl, 
1-bydroxycyclohepteriy^ 
1 -hydroxycydooeteiiyJ , 
1 -faydroxycyclopropylj 
1 'feydjoxycyclobutyl, 
1 -hydroxyoyciopefityi, 
I -fcydroxycyclohexyl, 
1 4iydroxycycloheptyl 4 
and 

1 -feydroxycyclooctyl . 
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Conversely* the term ""polar group" refeis to my linking group 

>S : 
<M and ~~t <*-t! 



that is not a lipophilic group. The term, "polar group" also refers to any Z substituent . 



Z p and 

that is not a lipophilic group. The term, "polar" as used herein generally refers to chemical 
substituents that are hydrophilic, preferring or attracted to an aqueous environment. An 
example of a polar linking group is a linking group selected from the following: 




N 
R40 




O 

•S O- 



O 



rr 



*4G 
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-(CH^sr-sco; 

-{CH 2 )— N~ 



• or 



R40 

where m is 0, 1, or 2 arad R40 \& as previously defined. 

Exemplary polar Zx or Zp groups in the practice of the invention are depicted by the 
following formulae: 



O 




OH 



Q 




O 



OH 
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It Compounds of the Invention; 

The compounds of the invention are Vitamin D Receptor Modula tors represented 
by formula I or a pharmaceiitically acceptable salt or prodrug derivative thereof: 

10 
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wherein; 

R and R* are independently C\-C$ alkyi, C3 -C5 flnoroalkyl, or together R and R* 
form a substituted or unsubstnuted* saturated or unsaturated earbocycJic ring having from 
5 3 to 8 carbon atoms; 

Ring atoms Qj and Q2 are independently selected from earbon or sulfur, with the 
proviso that one atom is sulfur and the otlisr atom is carbon; 

Rp and Rf are independently selected from the group consisting of hydrogen, 
halo, C1-C5 aJkyJ, Cj-Cj ftuoroa&yi, -0-Cj;~C5 alkyl, -S^yC^ alkyl, -OCj-Cs 
10 fluorcalky], acetyl, -S-Cj-Cs fluoroalkyt C2-C5 alkenyl, C^C$ cyeloalkyl, 

and C3-C5 cyclo&Bcenyl; 

(Lp) and <Lj) are divalent linking groups independently selected from the group 
consisting of 
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a bond 



-(CH 2 ), 



if 



(CH^ 



1 



H 

CH- 



-<CH 2 ) sr -S(0) 

-<CH 2 )— | 

R40 



-(CHafe C 



?40 



r 



-CM C- 



wo &mm$n 
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-so* 



-so. 



~NH" 



"NH — S(Oy 
"CH 2 — S{0)- 
— O SCO)' 



where m is 0 5 1 or 2, Xj is oxygen or sulfur, md each R40 is independently hydrogen or 
C1-C5 alkylorC^Cs fluoroalkyl; 

Zp and Z j are iBdeperide^tly selected from 

-hydrogen, 

-phenyl 

-benzyl, 

-fluoropheny! t 

~(Ci~C 5 aikyl), 

-(C2-C5 alteiy!), 

-(C3-C5 cyclcalkyl), 

-CC3-C5 cyeioalkesyl), 

«{Ci'C5 hydroxyalkyl), 

-(C1-C5 fluoroalkyi), 

-(Ci-G$ alkyl)-pheiiyl 5 
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-(C^Cj aikyl>0-(Ci-C5)alkyl, 

-CC1-C5 alky^-NH^ 

-(C r C 5 alkyl)-NH-(C^C5 alkyl), 

-(C1-C5 alfcyO-N-CCi-Cs alkyl)2 } 

<Ci-C 5 alkyl)-C(0>NH 2> 

<C 1 -Cs aflcyl)-C(0)-NH-(C] -C5 alkyl), 

-(Cj-C 5 alkyi>CCO>N-(Ci-C 5 a!kyl) 2j 

-(C1-C5 alkyl)-C(0)-(Ci-C5 alkyl), 

-(C1-C5 flik>'l)-NH-S02-<Ci-C 5 alkyl), 

-(C1-C5 alkyl)-N-pyrrolidin-2-o»e, 

-(CJ-C5 8lky})-N-pym)li<iine, 

-(C 1 -C5 alkyiHl ^metbylpyirolidin-2-oiie-3-yl) s 

-CC1-C5 alky!)-C(0)-(0-Ci-C5 alkyl), 

-(Cj-C 5 alkyi)-C(O)-0H, 

-CC1-C5 alky1>5-tetraz0lyl } 

-(Cj-Cs aBcyDWHO-Ci-Cs aiky!) 2 , 

<Ci-C 5 alkyi)-SQ2-<C r C 5 alkyl), 

-(Ci-C § aJkyi>S02-NH 2 , 

-(Cj-C 5 alkyi)-S02-MHC 3 -C 5 alkyl), 

<Ci-C 5 8lkyi>S02-N<Ci-C5 alkyl) 2 , 

<CyC 5 alkyi>S02-(Cj.C5 alkyl), 

~(Ci~C 5 alk^-SCOHCi-Cs alkyl), 

-(C r C 5 alkyl>S(0)-NH 2} 

~<Cj~C 5 alkyi>S(0)-NH-(Ci-C5 alkyl), 

<CyC$ alkyt>S(0)-N<Ci-C5 alkyi) 2j 

■iCi~C 5 alkyl)-S(OHCi-C5 alkyl), 

-CC1-C5 alkyl>N(C{0)( C1-C5 alkyi)emC(0)OH, 

-<Cj-C 5 alkyl)-N(C(0)( Ct~C 5 alkyl)CH2C(0) -(C^Cs 

alkyl), 



-CHCOHXC^-Cs alkyl) 
-CH(OH)-(C 2 -C5 alkenyl), 
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-CH(OH)-(C3-C5 cydoalkyl), 
-CH(OH)-(C3-C5 cyc1oalken>4), 
-CH(OH)-(Ci-C5 hydroxyalkyl), 
-CH(OH)-(Cl-C5 fiuoroalkyj), 
-CH(OH)-phenyl 
~CH{OH)-5-tetrazolyi, 
-CH(OH)-(1-mefhylpyrrolidm-2-one-3~yl), 

~C(OHCi-€ 5 alkyl), 
-C(0)-(C r C5 alkyl)-C(0)OH 5 
-C(0)-(Ci-C 5 alky])-C(OXO-Ci-C 5 alkyl), 
-C(OMC 2 -C 5 alkenyl), 
.C(OHC3.C 5 cycloalkyS) } 
.C(OHC3-C5 cycloalkenyj), 
-C(0)-(Cj-C5 hydroxyalkyl), 
-C(0>-(Ci-Cs fluoroalkyl), 
^(OHCi-Cj alkyl)-phenyl 
-C(OKKCi-C5 aJkyi), 
-C(0)-0-CC2-C 5 alkenyl), 
-C(0)-0-<C3-C5 cycloalkyl), 
-C(0)-0-(C3-C5 eycJoalkenyl), 
-C(0)-O-(C j-C 5 hydroxyalkyl), 
-C{0)-O-{Ci-C5 fluofoalkyi), 
-C(0)-0~(C(-C 5 aJkyl>phenyl, 
-C(0)-NH2, 
-C(0)-NH{OH), 
-C(0)-MI-(Ci-C5 alkyl), 
-CCO-N-CC^Cs alkyl) 2 , 
-C(0)-NH-{C2-C 5 alkenyl), 
-C(0>NH-(C3-C 5 cycloalkyl), 
-C(0)-Nn-(C 3 -C 5 cycloaikenyl), 
-C(0)-NH-(Ci-C 5 fluoroalkyl), 
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-CCOl-NH-CCi-Cs alkyl>pheayi, 
-C(0)-KH-S02-(Ci-C 5 alkyl), 
-C(0)-NH-SO 2 -(C 2 -C 5 alkenyl), 
-C(0)-NH'S02-(C3-Cs cycloalkyl), 
-C(0)-NH-S02-(C3-C5 cycloalkenyl), 
-C{0)-NH-S(OHCi-C5 alkyl), 
-C(0)-HH-S(0)-<C2-C5 alkenyl), 
-C(0>NH-S(0)-(C 3 -C5 cyeloalkyl), 
-C(0)-NH-S(O)-CC3-C5cycioaJ3cenyl) > 
-CCOJ-NH-CCi-Cs fluoroalkyl), 
-C(0>NH-(C ]-C 5 aJkyl)-phenyl 
-C(0)-NH-<Ci-C5 aBtyI>-S02-(C i -C5 alkyl), 
-C(0)-NH-(Ci-C 5 alkyl)-S(OHCi-C5 alkyl), 
-C(0)-NH-CH 2 -C<0)OH 
-C(0>NH-CH 2 -C(0>{0-C 1 -C 5 alkyl), 
-C(0>N-(Ci-C 5 alkyl){C(0)OH) s 
-C(0>N-<Ci-C5 alkyiXCCOHO-Cj-Cs alkyl)), 
-C(0>KH-CH((Ce2)(C02H))(C02H) 1 
-C{0>NH-CH((CH2)(C(OHC] -C 5 alkyl»)(C(OHO-Ci - 
C S alkyl)), 

-C(0)-NH-CH((CH20HXC02H)), 
-C(0)-HH-CH«CH20H)(C(0)CO-Ci-C5 alkyl)), 
-C(Q)-NH-C((C|-C5 alkylXCt-Cs alkyl))(C0 2 H), 
-^-NH-CCCCj-Cs aIkyI)(C r C 5 aikyi)XC(OMO-C 3 ~C 5 
alkyl)), 

-C(0)-NH-5-tetrazolyl, 

-C(O>N-p^0lidm-2-08e, 

-C(G)-N-pyrroHdiiie, 

-C{OHl-iaethylpym>ljdin-2-one-3~yl), 

~C(0)-(C i -C5 alky] )-N-pyrrcHdm~2-oiie, 

-C(0)-(Ci -C 5 alkyl)-N-pynt>lidme, 

-C{0)-(C 1 -C5 alkyl)-(l-me&yipyjrrolMfe-2-oiie-3-yl) J 
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-C(0)-N-pyrrolidin-2-(C0 2 H3 } 
-C(0>N-pyiTolidin-2-CC{0>{0-C i -C$ alkyl)), 

-ccoyN-cccoxc^saikyi^cHaxcc^H), 

-C(0>N-CC(OKCi-C 5 aikyJ»CH2XC(OHOCi-C5 
alkyl)), 

-C(0>N.(Ci-C5a]ky3))CH2(C0 2 H) 5 
-C(0>C(O>OH, 
-C(0)-C(0)-CCi-C5 alkyl), 
-C(0)-C(0)-(C 2 -C 5 alkcnyl), 
-C(0)-C(OHC3-C5 cycloalkyl), 
-C(0)-C(0)-(C3-C5 cycloalkenyl), 
-C(0)-C(0)-(Ci -C 5 hydroxyalkyl), 
-C(0)-C(OHCi-C5 fluoroalkyl), 
-C(0)-C(OMCi -C5 alkyl)-phenyl, 
-C(0)-C(0>NH 2) 
-C(0)-C<O> NHKC1-C5 alkyl), 
-C(0)-C(0> N-CC1-C5 alkyl) 2 , 
-CiOyCiOySA&razolyl, 
-C(0)-C(0)-N-pynolidjii-2-one, 
-C(0)-C(0)-N-pjTroKdine, 
-C(0)-C(OHl-methylpyrrolSdin-2-one-3-yl) 5 

-0-(Cj-C s alkyl).. 

-CKC2-C5 alkenyl), 

-CKC3--C5 cycloalkyl), 

-0-(C3-C5 cycloaikenyl), . 

-0-(C | -C5 hydroxyalkyl), 

-0-(C}~C5 fluoroalkyl), 

-Q-(C\-C$ aikyi^-pbenyl, 

-0-(C { -C 5 alkyl)-(OHCj-C 5 alkyl), 

-0-(C{~C 5 alkyl) NH 2j 

-0-(Ci~C 5 a!kyl>NH-(C;i~C 5 alkyl) 2 , 
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25 
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~0-(Ci-Cs aikyl>C(0>NH2, 

-0-<Ci-C5 alkyl)-C(0)-NH-(Ci-C5 alky}), 

-0-(Ci-C 5 a!kyi>C(0)-N-(Ci-C5 alky]) 2[ 

-CMCj-Cs aikyl>C(0>OH, 

-CMC! -C5 alkyl^CCO-MH-S-tetrazolyi., 

-0-(C|-C 5 alkyl)-C(OHCi-C5 alkyl), 

-CMA-C5 a1kyl)-C(0>(0-C j -C5 alkyl), 

~0~(Ci~C$ alkyl>NH 2j 

-0-{Ci-C 5 aIkyl)-NH-(Cj-C5 alkyl), 

-0-(Cs-C 5 a!kyi>N-(Ci~C 5 alkyl) 2s 

-0-CC!-C 5 aIkyl)-NH-S0 2 -(Ci-C5 alkyl), 

-0-(C 1 -C5 alkylJ-N-pyrrolidiB-a-ose, 

-0-(Ci~C5 alkyl)-N-pyrrolidine, 

-0-(Ci-C5 aJkyl>(l -nse^ylpyrrolidta-Z-one-J-yi), 

-0-(Ci-C5 a]kyl)-S02-(Cj-C 5 alkyl,) 

-CHCj-Cs alkyI)-S0 2 -NH 2j 

-0-(Ci-Cs alkyl)-S0 2 -NH-(C j -C5 alkyl), 

~0-(Ci-C 5 a3kyl)-S02-N-(Ci-C5 alkyi) 2> 

-0.(Ci-C s alkyl)-S0 2 -(Ci-C5 alkyl), 

-0-(Ci-Cs aIkyl>S(QMCi-e 5 alkyl,) 

-0-(Ci-C 5 alkyl>S(0)-NH 2j 

-O-CC1-C5 alkyl)-S(0)-NH-(Ci-C5 alkyl), 

-0-(Cj-C5 alkyl)-S(0)-N-(Ci-C5 aikyl) 2) 

-0~(Cj-C$ alkyl>S{0)-(Cj-C5 alkyl), 

-0-(Ci-C s alkyl>P(OKO-Ci-C5 aiky!) 2 . 

-O-CCj-Cs alkyO-S-tetrazolyi, 

-0-CH2-C0 2 H s 

-O-CHj-5-tetrazolyI, 

-CMC1-C5 alkyl). 

-0-C(0)-NH 2 , 

-0-C{0)-N-(CH3) 2 , 

-0"C{S)-N-(CH3) 2) 
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-0-C(0)-0-(Ci-C5 alkyl), 
-0~(5-tetrazolyl), 
-0-S02-(Cj-C5 alkyl,) 
-O-SO2-NH2.. 
-0-S02-NH-(Ci-C5 alkyl), 
-0-S0 2 -N-(Ci-Cs atkyl)2, 
-0-S(0)-(Cj-C5 alkyl,) 
-0~S(0)-NH 2 , 
-0-S(0)~NH-(Ci~C 5 alkyl), 
-0-S(0)-N-(Ci-C 5 a!kyl)2, 

-S-CCj-Csalkyl), 

-SKC2-C5 alkenyi), 

-S-(Cj-C$ cycloalkyl), 

-S<C3-C5 cycloalkenyl), 

-S-<C } -C5 fluoroalkyl), 

-S-{Cj-C5 hydroxyalkyl), 

-S-(Cj-C5 alkyO-pfcenyi, 

-S-(Ci-C 5 aJkyl)-0-(Ci-C 5 alkyl), 

-S-CCj-Cs alkyl>C(O)-0H, 

S-iCfCs alkyl)-C{0}-(Ci-C 5 alkyl), 

-S-(Cj-C 5 alkyl)-C(0>0-{Ci-C 5 alkyl), 

-S-<Ci -C5 alkyl) C(0) Nll 2i 

-S-<C}-C5 alkyl)-C(0>NH-(Ci-Cs alkyl), 

-S-(Ci-C5 alkyl>C(0>N~(Ci-C 5 alkyl) 2j 

-SKC1-C5 alkyl) NH 2 , 

-S {Cj-C § a!ky3>NH-{Cj-C 5 alkyl), 

-S-<C r C 5 alkyl).N-{Ci-C5 alkylfe, 

-S-{C } -C 5 alkyl>MH-S0 2 -(C]-C5 alkyl), 

-S-{C|-C5 alkylH^-p>TrolMin-2-orie s 

-S-(Ci-C5 alkyl)-N-pyrroIMme s 

-S-{€\ -C5 alkyl)-(l -methylp>'rroh'diii-2-o!ie-3~yl), 
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-S-(Ci-C 5 allsyi).S02-(Cj-C5 alkyl), 
-S-(Ci-C 5 aScyi)-S0 2 -NH2 5 
-S-(Cj-C5 alkyi)-S02-NH-(Ci-C5 alkyl), 
-S-(Cj -C5 a!kyl)-S02-H-(C j-C5 alkyi)2, 
-S^Cj-Cs aXkyl)-S0 2 -(Ci-C5 alkyl), 
-S-(Ci-C 5 alkyl>P(OHO-Ci-C5 a1kyl) 2 , 
-S-(Cj-C5 alkyl)-5~{elxa2ol>d } 
-S-(Ci-C5 alkyi)-S(OHCi-C5 alkyl), 
-S~(Ci-C 5 alkyi>S(03«NH 25 
-S-CCj-Cs alky!)-S(0)-NH-(Cj-C5 alkyl), 
-S-(Cj-C 5 alkyi>S(0)-N-<C 1 -C5 a!kyl) 2l 
-S-(C r C 5 alkyl)-S(0HCi-C5 alkyl)* 

-S0 2 -(Ci-C5 alkyl), 
-S0 2 -<C 2 -Cs alkenyl), 
-SO2KC3-C5 cycloalkyl), 
-S0 2 -(C3-C5 eycloalkenyl), 
-S0 2 -(Ci~C5 hydroxyalkyl), 
-S0 2 -(C i-C5 fluoroalkyl), 
-S0 2 -(Ci-C 5 >phenyl, 

-S0 2 -NH 2} 

-S0 2 ~*«HCj-C5 alkyl), 
-S02-NH-CH 2 -C{0)OH, 
-S0 2 *NH-CH 2 -C(OXO-Ci-C5 alkyl), 
~S0 2 -NH-(Ci -C5 alkyl>C(0)OH, 
-S02-NH-(Ci-C 5 a3kyi)-C(OXO-Ci-C5 alkyl), 
-S02-NHCCOHC3-Q cycloalkyl), 

-SO 2 -NH-C(0>-(Ci-C5 alkyl), 
-S02-N<Ci-C 5 alkyl>2, 
-S0 2 -(Cj-C 5 8lkyl)-0-(Ci-C5 alkyl), 
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-SO2KC1-C5 alkyJ)-C(OHG r C 5 alky]), 
-S0 2 -<Ci-C5aIkyl>NH2, 
-S0 2 -(Ci-C 5 aJlcyI)-NH-(C] -C 5 alkyl), 
-S02-(C r C5 alkyl)-N-(Cj-C 5 alkyl)2, 
-SO2KC1-C5 alkyi)-C{0>NH 2 , 
-S0 2 ~(Ci-C 5 aikyI)-C{0>NH-(Ci-C5 alkyl), 
SQ 2 <Ci-C 5 alkyl^CCO^H^Cj-Cs alkyt) 2 , 
~S0 2 -(C 1 -C 5 atkyl)-NH~S0 2 -<Ci~C5 alkyl), 
-S0 2 -(Cj-Cs alky]>N-pyrro1jdia-2-ane, 
-S0 2 -(Cj ~C$ s!kyI)~N-pyrrol:dine 5 
-S0 2 -<Cl*C5 atkyl)-(l-metiiy3pyrrolidin-2-ojie-3-yIX 
-S0 2 -(Ci-C 5 alkyl)-C(O)-0-<Ci-C5 alkyl), 
-S0 2 -(Ci-C 5 alkyi)-C(0)-OH, 
-S0 2 -(Ci-C5 aikyiys-tetrazolyl, 
-S0 2 .(Ci-C 5 alkyl>S0 2 -(Ci-C 5 alkyl), 
-S0 2 -(Ci-C 5 alkyl)~S0 2 ~NH 2} 
-S0 2 -(C 1 -C5 aikyl)-S0 2 -NH-(Ci-C5 alkyl), 
-S02-(Ci-C5 a1kyI)-S0 2 -N-(C|-C5 a!ky!) 2> 
-S0 2 -(C 1 -C 5 alkyl>S0 2 -CC 1 -C 5 alkyl). 
-S0 2 -(C]-C 5 alkyl)-P(0)-(0-Ci-C5 alky]) 2 , 
-S0 2 -(C 1 -C 5 alkyl), 
-SO2-CC2-C5 alkenyl), 
-S0 2 -(C3~C 5 cycloalkyl), 
-S0 2 -(C3-C5 cycloalkenyi), 
-SD 2 -(Cj-C5 hydroxyalkyl), 
-S0 2 -(C|-C5 fhioroaikyl), 
-S02-(Ci-C5)-phe«yl ! 
-S0 2 -H«CHH(Ci-C5 alkyl) 2 , 

-S<0>NH 2j 

-S(0>-NH-(Ci-C5 alkyl) ; 
-S(0)-NH-CH 2 -C(0)OH 
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-S(0>Mi.(Ci-C 5 a3kyl>C(0)OH, 

-S(0>MH-CH 2 -C(OXO-Cl-C5 a*MX 
-S{0>NH-<Ci-C 5 alkylJ-CXOXO-Ci-Cs alky!), 
-S(0)HC(O)~<C3-C« cycloalkyi), 
-S{0)-M5-C(OHCi-C 5 alkyl}, 
S(OyV-{Ci-C 5 alkyl) 2> 
-S(OXCi~C5 alkyl>0-(Ci-C5 alky]), 
^S<0>(Ci-C5 aBcyl)-C(OHCj-C5 alkyl), 
-S{0)-(Cj~C 5 alky0-C(O)-(O-Ci-C 5 alkyl), 
~S(0>(Cj-Cs aj&yl>NH-(Cf-C5 alkyl), 
-S(0)-(Ci-C5 alkyl)-N-(Ci-C 5 alkyi)2 s 
~S(0>(Cj-C 5 alkyl>C(0>NH 2 , 
-S{0)-(Ci~C 5 a]kyl)-C(0)-NH-(Ci-C5 alkyl), 
-S{0>(Cj-C5 alkyl)<:(0)-N-<Ci-C5 alkyl) 2 , 
-S(0)-{Cj~C5 alkyl)-NH-S02-(Ci-C5 alky!), 
-S(OHCi-C 5 aJlcyl>NH-S(OHCrC5 alkyl), 
-S(0)-(Ci -C5 aJkyi>N-pyrroiidia-2-one, 
-S{O>(Cj-C5alkyl>N-pyrro!iditi0, 
-S(0>(C J-C5 alkyl)-(l -methylpyrroii<lin-2-QKe-3-yl) ; 
-S(OHCi-C 5 alky3>C(OHO-Ci-C5 alkyi), 
~S{OMCi-C5 alfcyl)«C(0)-OH, 
-S(0)-(C J ~C5 alkyl)-5~ietrazoly] , 
-S(OHCi-C 5 alkyl)-S0 2 -CCi-C5 alkyl), 
"S(0)-(C]-C 5 alky3>S(0>{Ci-C 5 alkyl), 
-S(0)-(Ci-C 5 alkyD-S0 2 -NH 2} 
-SiOHC\-Cs alkyl>SE(0)-NH2 f 
-S(0>(Ci-C5 alkyl).S02-NH-(C]-C 5 alkyl), 
-S(€>MC 1-C5 alkyl>S(0)-NH-<Cj.C5 alkyl), 
«S(0)-(Ci -C5 alkyJJ-SOa-N-CCj-Cs alkyl) 2> 
-S(0)-(Ci-C5 a3kyl>S(0)-N-(Cj-C 5 alkyl) 2 , 
-S(0)-(Ci-C5 alkyl)-S02-(Ci-C5 alkyl), 
-S{OHC r C 5 alkylJ-SCO-CCi -Cs alkyl), 
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-S(0)-(C]-C 5 aikyl>-P(OHO-Ci-C 5 a5kyl) 2 , 
-S(0>N-CHN(Cj-C 5 aikyl} 2j 

-NKC(S)NH 2> 
-NHC{S)NH-(Ci-€ 5 aikyl), 
-NHC(S)N-(C}-C 5 alkyl) 2 , 
»NHC(S)NH-(C2-C5 alkenyl), 
-NHC(S)NH-(C3-C5 cycloalky!), 
-NHC(S}NH-(C3-C 5 oycloaikenyl), 
-NHC(S)NH-(Ci-C5 fiuoroalkyl), 
-NHC(S)NH-Ci-C5 hydroxyaikyl, 
-WIC(S)NH~(C 3 -C 5 flaoroalkyl) 
~NHC(S)NB-phenyl, 
-NHC(S)NH-{Ci-C5 alkyJ)-C(0)-OH, 
-NHC(S)NH-(€j-C5 aikylKMCj.Cs aikyl), 
-NHC(S)NH-(C 1 -C 5 afky!)-C(OXCi-C5 alkyi), 
-NHC(S)NH-(CtC5 alk>'i)-C(03-(0-Ci-C5 alkyi), 
-NHC(S)NH-(Cj-C 5 alkyl)-NH2 > 
-HHC(S)NH-(C] -C5 alkyI)-NH-(Ci-C5 aikyl), 
-NHC(S)NH-(Ci-C5 alkyl>N-(Cj-C5 alkyl>2, 
-NHC(S)NB~(C] -C5 aiky3)-C{0)-NH 2) 
-KHC(S)NH-(Ci-C5 alkyi>C(0>NH-<Ci-C5 aikyl), 
-NHC(S)NH-(Ci-C5 aikyl>C(0)-N~(Ci-C5 alky1)2, 
-NHC(S)NH-(C 1 -C5 aIkyt)-NH-S02-(Ci-C5 aikyl), 
~NHC(S3NH-(C r -C5 a!kyI)-NH-S(OHCj-C5 aikyl), 
-M-IC(S)NH-(C 1 -C5a1kyt>N-pyirolidm-2-one, 
-NHC(S)NH-(C 3 -C 5 alkyl)-N-pynt>ljdtt»e, 
-NHC(S)NH~(C j -C5 all<yl)-(l -methylpyrroiidm-2H3ne- 

3-yi), 

-NHC{S)NH-(Ci-C5a3kyl)-5-tetnjzo!yi, 
-NHC(S)>5HKCi-C5 a!kyi>S0 2 -CCi-C5 aikyl), 
~NHC(S)Mi-(Ci~C 5 alkyi)-S0 2 -NH2 > 
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-36- 

-NHC(S)NH-(Cj-C5 alky])- S0 2 -:NH-{C] -C5 alkyl), 
-NHC(S)NH-(Ci-C5 alkyl)-S02-N-(Ci-C 5 alkyl) 2 , 
-NHC(S)NH-CCi-Cs alkyl)-S(OHCi-C 5 alkyl), 
-NHC{S)NH-(Ci-C5 alkyl)-S<0)-NH^ 
-NHC(S}NH-{Ci-C 5 sllcyI)-S{0)-NIi-<Ci-C5 alkyl), 
-NHC(S)NH-(C 1-C5 alkyl)-S(0>-N-(Ci-C 5 aikyl) 2> 
-NHC(S)NH-(Ci-C5 aJJc>'I)-P(0)-(0-Ci -C 5 alkyl) 2 , 

-NHC(0)KH 2 . 
-NHC(0)KH-CCi-C 5 aikyl), 

-NHC(0)>i-(Ci-C5 alkyl) 2s 
-NHC(0)NH-(C 2 -C 5 a&enyl), 
-NHCCO)NH-(C 3 »C 5 cycioalkyl), 
-KHC(0)NH-(C3-C5 cycioalkenyl), 
-NHC(0)NH-(Ci-C5 feydroxyalkyl), 
-NHC(0)NH-(Cj-C5 fluoroalkyi), 
-NHC^NH-phenyl, 
-KHC^NHKCj-Cs a!kyi)-NH2, 
-NHC(0)NH-<C 1 -C5 aikyJ)-NH-{Ci-C5 alkyl), 
-NHC(0)NH-(Ci-C 5 alkyl)-N-(Cl~C 5 alkylfe, 
-NHC(0)NH-(Cl*C5 alkyO-CKCi-Cs alkyl), 
-NHC(0)NH-(Cj~C 5 alkyl)-NH 2 , 
-NHC(0)NH-<C5-C5 alkyl)~NH-{C J-C5 aikyl), 
~NHaO)NH-<Cj-C 5 alkyD-N^Ci-Cs aiky!) 2j 
-NHC{0)NH-(C] -C5 alkyl)-C(03-NH 2j 
-NHC(0^-(Ci -C 5 aikyl)-C(0>NH-(Ci-Cs aikyl), 
-NHC(0)MH-(Ci-C 5 alk>1)-C(0>N-{C ! -C5 alkyl) 2j 
^NHC(0)NH-(€i-C 5 alkyl)-C(OHCi-Cs aikyl), 
-NHC(0)NH-(Ci-C 5 alkyi)-KH-S02-(C r C5 alkyl), 
-NHC(0)NH-(C3 -C5 alkyI)->l-pyrroijdin-2-one, 
-NHC<0)NH-(C] -C 5 alkyl>N-pyxroIidme, 
-NHC{0)NB-(Ci-C5 aikyl)- 
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-37- 

(l-metby1pyrroHdin~2-one-3-yl), 
-NIIC^NH-CCj-Cs a1kyl)-C(0>0H, 
-NHC(0)NH-(Cj-C5 alkyi)-C(Q>0-(C 3 -C5 atkyJ), 
-NHC(0)NH-(C j -C5 alkyl)-5-tetra2olyI, 
-NHC(0)NH-(Ci-C5 alkyl)-S0 2 ~(Ci -C5 alkyl), 
-NHC(0)NH-(Ci-C5 aikyl)>S02-NH2, 
-NHC(0)NH-(C 3 -C5 alkyl)-:S0 2 ~NH-(C}-C5 alkyl), 
-NHC(0)NH-(Ci-C 5 alkyl)-S02-N-<Ci-C5 alky^, 
-NHC(0)Mi-{C!.C5 alkyl)-P(0)-0.(C 1 -C5 alkyl) 2 , 
-NH 2j 

~NH-(Ci-C5 alkyl), 
-NH-CH 2 -C(0)OH» 
-N-(Ci-C 5 alkyl) 2i 
-NH-C(0>NH 2s 
-NH-C(0)-NH-<Ci-C5 alkyl), 
~NH~C(0>N-<C i-C5 alkyl) 2 , 
-NH-C(OHCi-C 5 alkyl), 
-NH~S0 2 -{Ci-C 5 alkyl), 
-NH-S(0)-(Ci-C5 alkyl), 
.N(CH 3 XOCH 3 ) t 
.N(OH)(CH 3 ) 4 
-N-pyrroKdin-2-one, 
^-pyrrolidine, 

-(l-metiiylpyrrolidifi-a-one-S-yl), 



Q 




O 




wo mmm7H 
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OH 




1 -liydroxycyolopetiteny!, 
1 -hydroxycyclohcxsnyl, 



wo zmmvTB 



-40- 
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1 4iydroxyeycleheptenyL 

1 4iydroxyeyeJapr0pyl, 
1 -hydrQX>^yclobutyI, 
1 -hydfoxycyelopeB^] 5 
1 4iydroxyeye!ohexyI, 
1 -hydmxycycloheptyl, 
l-hydroxycyclooctyl, 
*5-fetra2oly!, 
-carboxylj 

-Br 

-a 

-CHO> 
-N02, 
•CN, 

sulfonamide, 

urethaiie-type radical, and 
(Acidic Grcmp); 



provided that the combined groups of fonnula I represented by 



(M 



and 



-CM 



2-T 



may both be lipophilic, or either one may be lipophilic and the other one polar; but both 
combined groups may not be polar. 

Preferred compouBds of the invention are represented by formula (JI) or a 
pharameeutically acceptable salt or prodrug derivative thereof: 
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-41- 
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wherein; 

R and R* are independently methyl, ethyl, propyl,, 1 -methySethyl, l-methylpr0pyl s 
2~methyipropyl ? or 1,1 -dimethyletfoyl; 

Rp and Rj are independently selected from the group consis ting of hydrogen 
fluoro, -CPs, -CHF2> -CH2Q* methoxy, ethoxy* vinyl, methyl ethyl, propyl, 

cyclopropyl, l-methylethyl s butyl, l-methylpropyl, 2~*nethy]pr0pyl s or 1 J^imetftylefeyl; 

Ly and Lp are independently selected from one the following divalent linking 

group; 



WO 03/101978 



-44- 



OH 




1 -hydroxyoyolopentenyl, 
1 4*ydroxycyc1ohex£iiyl ? 
I -hydroxycyclofoeptenyl, 
I -fcy^oxycycioocfcmyi 
l-hydroxycydopropyl, 
I -hydroxycydobtttyU 
1 -hydroxycyclopentyl, 
1 -hydroxycycloliexyl, 
1 -hydmxycydoheptyl 
and 

1 -hyditjxyeyciooctj^* 



Zj is a group represented by one of the structural fontrolae: 

Q 
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PCT/US03/I4539 




WO 03/10197$ 




WO 03/101978 



-50- 




WO 03/t#1978 



-51- 




WO 03/101978 



PCT/IJS03/I4539 




wo mnoniH 



PCSYUS&3/J4539 




WO 



-54- 



FCT/KS03/I4539 




WO 03/101978 



i*CT/H$03/J4539 




WO 03/101978 
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WO 03/10197* 



-57- 



.x 

H 



O 




N 



\ 

/ 
\ 





\ 

/ 
\ 



N 



O 
i 



or 



provi ded that the combined groups of formula I represented by 

and ~i "&rL 



5 may both be lipophilic, or either one may be lipophilic and the other one polar; hut both 
groups may not be polar. 

Preferred compounds of the invention are also those represented by fee formula HI 
or a pharmaceutical^ acceptable salt or prodrug derivative thereof; 




wherein the substituenls R 4 R\ Rp ? R T > L T> and Zt are fee same as defined for 
formula II 5 supra*, provided that the combined groups of formula I represented by 
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(Lp) and -T~-<LtL 



may both be lipophilic, or either one may be lipophilic and the other one polar, but both 
groups may not be polar. 

Preferred compounds of the in venti on are al so those represented by the formul a IV 
S or a pharmaoeutically acceptable salt or prodrug derivative thereof: 




wherein the substituents K> R\ Rp* Rj, Lp ? Zp* and Zj are the same as defined for 
10 formula II, supra,, provided that the combined groups of formula I represented by 



and 



may both be lipophilic, or either one may be lipophilic and the other one polar; but both 
groups may not be polar, 

Prefeired compounds of the invention are also thos e represented by the formula V 
IB or a pliarmaceutieally acceptable salt or prodrug derivative thereof 
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<L T 1 



(V) 



wherein the substiiuents R, R% Rp, Rf* ^P> 2p» aT3 ^ are & e same as defined for 
formula Il s supra., pro vided that the combined groups of formula I mpmsmtitd by 



5 may both be lipophilic* or either one may be lipophilic and the other one polar; but both 
groups may not be poter. 

Preferred SobstHuents of Conipoimds RepreseBled by Formulae I II, III. IV. and V: 
Particularly prefeired compounds of Formulae 1 thru V are those wherein tte 
divalent linking group, -(Ly> is a bond, -O, or ~CM2~* 
10 Particularly preferred coBipGtmds of Formulae 1 thru V are those wherem both R 

md R* are ethyl. 

Particularly preferred compounds of Formulae I thru V are those wherein both Rp 
and are methyL 




CM 



and 




Particularly preferred salt fornis of Formulae I thro V are the potassium or sodium 



IS 



salts. 



A particularly preferred C1-C5 alkyl group where Zp and/or Zj coDtain such 
group is 1 J~dimetbylethyi 



20 



Preferred compounds in useful in p racti cing the therapeutic methods of the 
invention as shown in the structural formulae XI to XI 88, as follows: 
XI) 



WO 43/101978 
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X14) 



WO 03/101978 




10 



WO 93/101978 



PCTAJS03/14S39 



-64- 



X32) 




X34) 




X42) 



WO 03/101978 
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WO 03/101978 
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-66- 

X51) 




WO 03/181978 
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-67- 

XS6) 



XS8) 



5 X6Q) 



X62) 




X64) 



WO 03/101978 
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-70- 

X78) 



X81) 



X83) 



X86) 




WO 03/10197$ 



PeT/US&3/14S39 




X96) 



WO 03/101978 
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-?2~ 



X99) 



XI 02) 




WO 03/101978 
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XI 03) 



5 X106) 



X10?) 



xno) 

10 



XI 11) 



-73- 





WO 63/101978 



X124) 



X125) 



X128) 



XI 30) 



XI 31} 
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WO 03/101978 




X140) 




15 



WO 03/101978 
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-77- 

X141) 



X144) 



5 

XI45) 



10 XI 46) 



XI 47) 




15 XH8) 



WO &3/1&1979 



-78- 
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XI 54) 



WO 03/101978 
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XI 59) 



XI60) 



X161) 



X162) 



X163) 



X164) 




WO 03/101 978 
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XI 65) 



X166) 




XI 74) 



WO 03/101978 



XI 75) 



XI 76) 



XI 77) 



XI 78) 



XI 79) 



XI 83) 



i»CT/US03/14S39 

-82- 




~83~ 



XI 84) 



XI 85} 



s 

XI 87) 



XI 88) 




1 



Other specific compounds that are preferred embodiments of this invention and 
are preferred for for practicing the me thod of treatment of the invention are get out in the 
following four Tables, All oumbecs in the Tables cells reciting chemical species are 
15 subscripts, for example, in row, Code I l t Column, Wx, the symbol, < *C02H W h to be 

understood as the conventional chemical licraeftclature, — CO2H — . Each row of Tables 



WO ttM01973 



-84- 



1, 2, 3, and 4 is a single compound having m identifying **Code" (e,g. 5 "206% *318A*^ 
defiiimg the specific substitnents in the structural formula displayed above the Tables* as 
follows: 

Table 1 




Code 


Lj 


Y 


W T 


1 


C<0) 


CH2 


-C02Me 


2 


CHOH 


CH2 


-C02Me 


3 


C(Me)OH 


CH2 


-C02Me 


4 


C(O) 


CH(Me) 


-C02Me 


5 


CHOH 


CH{Me) 


~C02Me 


6 


C(Me)OH 


CH(Me) 


-C02Me 


7 


C<0) 


CH2 


-C02H 


8 


CHOH 


CH2 


-C02H 


9 


C(Me)OH 


CH2 


-C02H 


10 


, c<o) 


CH(Me) i 


-C02H 




CHOH 


CH(Me) j 


-C02H 


12 


C(Me)OH 


CH(Me) 


-C02H 


13 


C(O) 


CH2 


-C<0)NH2 


! 14 


CHOH 


CH2 


-C(0)NH2 


: 15 


C(Me)OH 


CH2 


-C(0}NH2 


16 


C(0) 


CH(Me) 


-C(0)NH2 


17 


CHOH 


CH(Me) 


-C{0)NH2 
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18 


C(Me)OH 


CH(Me) 


-C(C)NH2 


19 


C(O) 


CH2 


-C(0)NMe2 


20 


CHOH 


CH2 


-C(0)NMe2 


21 


C(Me)OH 


CH2 


-C(0)NMe2 i 


22 


C(0) 


CH(Me) 


-C(0)NMe2 


23 


CHOH 


CH(Me) 


-C(0)NMe2 


24 


C(Me)OH 


CH(Me) 


~C(0)NMe2 


25 


C(O) 


CH2 


S-tetrasSolyl 


26 j 


CHOH 


CH2 


5-tetrazoiyJ 


27 


C(Me)OH 


CH2 I 


5-tetrazolyS 


28 ; 


C(0) 


CH(Me) i 


S-tetrazolyJ 


29 1 


CHOH : 


CH(Me) 


S-tetrazolyt 


30 


C{Me)OH ; 


CH(Me) 


5-tetrazoIyi 


3i 


C(0) i 


CH2 


-C<0)-NH^5-tetra2o]yi 


32 


CHOH 


CH2 


-C(0)-KH-5-tetT32o3yi 


33 


C(Me)OH 


CH2 


-C(0)-NH-S-tetrazoly3 


34 


C(0) 


CH{Me) 


-C(0)-NH-5-tetrazoIyl 


35 


CHOH j CH(Me) 


-C(0)-NH-5-tetrazolyl 


36 


C(Me)OH 


CH(Me) 


-C(0)-TMH-5-tetTazo!yl 


37 


C(O) 


CH2 


-C(O)NHCH2S02Me 


38 


CHOH 


CH2 


-C<0)NHCH2S02Me 


39 


C(Me)OH 


CH2 


-C(0)HHCH2S02Me 


40 


C(0) 


CH(Me) 


-C(0)NHCH2S02Me 


4] 


1 CHOH 


CH(Me) 


-C(0)NHCH2S02Me 


42 


C(Me)OH 


CH(Me) 


-C(0)NHCH2S02Me 


43 


C(O) 


CH2 


-C(0)NHCH2CH2S02Me 


44 


CHOH 


CH2 


-C(0)NHCH2CH2S02Me 


! 45 


C(Me)OH 


CH2 


-C(0)NHCH2CH2S02Me 


46 


C(0) 


CH(Me) 


-C<0)NBCH2CH2S02Me 


47 


CHOH 


CH(Me) 


-C(0)NHCH 2CH2S02Me 


48 


C(Me)OH 


CH(Me) 


-C(0)NHCfi2CH2S02Me 
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49 


C(0) 


CH2 


~C(0)NHS02Me 


50 


CHOH 


CH2 


-C(0)NHS02Me 


51 


C(Me)OH 


CH2 


-C(OJNHS02Me 


52 


C{0) 


CH(Me) 


~C(O)NHS02Me 


53 


CHOH 


CH(Me) 


-C(O)MHS02Me 


54 


C(Me)OH 


CH(Me) 


~C(O)HHS02Me 


. ss ; 


C(0) 


CH2 


-CH2-C(G)NHS02Et 


56 


CHOH 


cm 


-CH2-G(G)NHSG2Et 


57 


C(Me)OH 


CH2 


-CH2-C(0)NHS02Et 


58 


C(0) 


CH<Me) 


-CH2-C(0)NHS02Et 


59 


CHOH 


CH(Me) 


-CH2-C(0)NHS02Et 


60 


C(MepH 


CH<Me) 


-CH2-C(0)NHS02Et 


61 


C(O) 


CH2 


-CH2-C(0)NHS02IPr 


62 


CHOH 


CH2 


-CH2~C<0)KHS02iPr 


63 


C(Me)OH 


CH2 


-CH2-C{0)NHS02iPr 


64 


C(O) 


CH(Me) 


-CH2-C{0)MHS02iPr 


65 


CHOH 


CH(Me) 


-CH2-C(0)NHS02iPr 


66 


C(Me)OH 


CH<Me) 


-CH2-C{0)NES02iPr 


67 


C(O) 


CH2 


-CH2-C{0)NBS02tB« 


68 


CHOH 


CH2 


-CH2-C(0)KHS02tBu 


69 


C(Me)OH 


CH2 


-CH2-C(0)NHS02tBu 


70 


C(O) 


CH(Me) 


-CH2-C{0)NHS02tBa 


71 


CHOH 


CH(Me) 


-CH2-C(0)HHS02tBu 


72 


C(Me)OH 


CH{Me) 


-CH2~C(0)NHS02tBu 


73 


C(O) 


CH2 


-CH2NHS02Me 


74 


CHOH 


CH2 


-CH2NHS02Me 


75 


C(Me)OH 


CH2 


-CH2NHS02Me 


76 


C(O) 


CH(Me) 


~CH2NHS02Me 


77 


CHOH 


CH(Me) 


-CH2MHS02Me 


78 


C(Me)OH 


CH(Me) 


-CH2HHS02Me 


79 


C(0) 


CH2 


~CH2NHS02Et 
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SO 


CHOH 


CH2 


-CH2NHSu2Et 


81 


C(Me)OH 


CH2 


-CH2NBS02Bt 


82 


C(O) 


CH(Me) 


~CH2NHS02£t 


83 


CHOH 


CH(Me) 


-CH2NHSG2Et 


84 


C(Me)OH 


CH(Me) 


~CB2NBS02Et 


85 


C(0) 


CH2 


-CH2NHS02iPr 


86 


CHOH 


CH2 


~CH2M-iSG2iPr 


87 


C(Me)OH i 


CH2 


~CH2NHSQ2iPr 


88 


C(O) 


CH(Me) 


, ~CH2NHSG2iPr 


89 


CHOH 


CH(Me) j 


«CB2NHS02iPr 


90 


C(Me)OH \ 


CH(Me) 


-CH2NHSG2iFr 


91 


C(O) 


CH2 


-CH2NHS02tBu 


j 92 


CHOH 1 


CH2 


*CH2NHS02tBu 


| 93 


C(Me)OH 


CH2 


-CH2NHS02tBu 


94 


C(O) 


CH(Me> 


-CH2NHS02lBu 


95 


CHOH 


CH(Me) 


-CH2NHS02tB^ 


— 

96 


C(Me)OH 


CH{Me) 


-CB2NHSQ2tBu 


97 


C(O) 


CH2 


~CH2-N~pyrr®hdm-2~Qm 


98 


CHOH . 


CH2 


-CH2-N-pyrrol3<im-2-on^ 


99 


C(Me)QH j 


CH2 


jPVST 1 1 

-CH2-N-pyrroIidm-2-oBe 


100 


C(O) 


j CB(Me) ; 




101 


CHOH 


! CH{Me) : 




\ 102 


C(Me)OH 


CH(Me) 


-CH2-N~pyno!idm-2~QBe 










1 304 


CHOH 


CH2 


-CH2~{ I -methylpyrroli ;dro-2^rie-3-yl) 


105 


C(Me)OH 


CH2 




106 


C(O) 


CH(Me) 


~CH2-(1 -methylpyn^Hdm-2-one-3-yl) j 


3 07 


CHOH 


CH(Me) 


~CH2-( 1 -methylpyn-ol3dirt-2-ane-3-yl} ; 


108 


C<Me)OH 


CH(Me) 


~CH2-(1 "methylpyiroiidiii^one^-y!) 


109 


C(0) 


CH2 


~CH2CQ2Me 


; CHOH 


CH2 

t 


-CH2CQ2Me 
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111 


C(Me)OH 


CH2 


-CH2C02Me 


112 


c(o> 


CH(Me) 


-CH2C02Me 


113 


CHOH 


CH(Me) 


-CH2C02Me 


314 


C(Me)OH 


CH<Me) 


-CH2C02Me 


115 


C(O) 


CH2 


-CH2C02H 


116 


CHOH 


CH2 


-CH2C02H 


117 


C(Me)OH 


CH2 


-CH2C02H 


(18 


C(0) 


CH(Me) 


-CH2C02H 


j 119 


CHOH 


CH(Me) ; 


-CH2C02H 


120 


C<Me)OH j 


CH(Me) 


-CH2C02H 


121 


C(0) 


CH2 


-CH2C(0)NH2 


122 


CHOH ; 


CH2 


-CH2C{0)MH2 


123 


C<Me)OH 


CH2 


-CH2C{OJNH2 


"124* 




"~CH(Me)~ 


-CH2C(0)NH2 


125 


CHOH j 


CH(Me) 1 


~CH2C(0)NH2 


126 


C(Me)OH i 


CH(Me) 


-CH2C(0)NH2 


127 


C(O) 


CH2 


~CH2C(0)NMe2 


12S 


CHOH 


CH2 


-CH2C(0)NMe2 


129 


C(Me)OH 


CH2 


-CH2C(0)NMe2 


130 


C(0) 


CR(Me) 


-CH2C(0)NMe2 


131 


CHOH 


CH(Me) 


-CH2C(0)NMe2 


132 


C(Me)OH 


CH(Me) 


-CH2C(0)NMe2 


133 


C(O) 


CH2 


-CH2C(0>N-p>nx>Hdiine 


134 


CHOH 


CH2 


-CH2C(0>N-pyrroHdtaie 


135 


C(Me)OH 


CH2 


-CH2C(0)-N-pyiroHdiiie 


136 


C(O) 


CH(Me) 


-CH2C(0>N-pyrfOlidine 


137 


CHOH 


: CH(Me) 


-CH2C{0)-N-pyrrolidme 


13S 


C(Me)OH 


CH(Me) 


-CH2C(0>N-p>Tro!Mme 


139 


C(O) 


CH2 


-CH2-5-teirazoiyl 


140 


CHOH 


CH2 


-CH2-S-tettazolyl 


141 


C(Me)OK 


CH2 


-CH2-5-tetrazolyl 



WO #3/101978 



142 


C(0) 


CH(Me) 


-CH2-5-tetjazolyl 


143 


CHOH 


CH(Me) 


-CH2-5-tetfaxolyl 


144 


C(Me)OH 


CH<Me) 


-CH2~5-ietrazolyI : 


145 


C£0) 


CH2 


-C(0)C(0)OH 


146 


CHOH 


CH2 


-C(0)C(0)OH 


147 


e(Me)GH 


CH2 


.C(0)C(0)OH 


148 


C(0> 


CH(Me) 


-C(O)C<0)OH i 


149 


CHOH 


CH(Me) 


-C(0)C(0)OH 


| 150 


C{Me)OH 


CH(Me) i 


-C(O)C(0)OH 


151 


C(0) 


CH2 


-CH(OH)C{0)OH 


152 


CHOH 


CH2 


-CH(OH)C{0)OH 


153 


C<Me)OH 


CH2 


-CH(OH)C(0)OH 


154 


C(O) 


CH(Me) 


~CH(OH)C(0)OH 


155 


CHOH 


CH(Me) 


-CH(OH)C(0)OH 


156 


C{Me)OH 


CH(Me) 


-CH(OH)C{0)OH 


157 


C(O) \ 


CH2 


-C(0)C(0)MH2 


158 i 


CHOH i 


CH2 


-C(0)C(0)NH2 


159 


C{Me)OH 


CH2 


-C(0)C(0)NH2 


160 


C(O) 


CIl(Me) 


-C(0)C(0)NH2 


161 


CHOH 


CH(Me> 


-C(0)C(0)NH2 


362 


C(Me)OH 


CH(Me) 


-C(0)C(G}NH2 


163 


C(O) 


CH2 


-CHC0H}C(0)NH2 


164 


CHOH 


CH2 


-CH{0H)C(0)NH2 


165 


C(Me)OH 


CH2 


-CH(0H)C(O)NH2 


166 


C(O) 


CH(Me) 


-CH(QH)C(0)NH2 


167 


CHOH 


CH(Me) 


-CH(OH)C(0}NH2 


168 


C(Me)OH 


CH(Me) 


-CH(OH)C(0)NH2 


169 


C(O) 


CH2 


-C(0)C(0)NMe2 


170 


CHOH 


CH2 


-C(0)C{0)NMe2 


171 


C(Me)OH 


CB2 


-C(0)C(0)NMe2 


172 


C(0) 


CH(Mc) 


-C<0)C(0)NMe2 



WO 03/101979 



173 


CHOH i 


CH{Me) 


-C(0)C(0)NMe2 


174 i 


C(Me)OH 


CH(Me) 


-C(0)C{0)NMe2 


175 


C{0) 


CH2 


-CH(OH)C(0)NMe2 


176 


CHOH 


CH2 


-CH(OH)C(0)NMe2 


177 


C<Me)OH 


CH2 


-CH(OH)C(C)NMe2 


178 


C(O) 


CH(Me) 


-CH(OH)C(0)NMe2 


179 


CHOH 1 


CH(Me) | 


-CH(OH)C(0)NMe2 


180 


C(Me)OH 


CH(Me) 


-CH(OH)C(0)NMe2 


181 


C(O) 


CH2 


-CH2CH2C02H 


182 


CHOH 


CH2 


-CH2CH2C02H 


183 


C(Me>OH 


CH2 


-CH2CH2C02H 


184 


C(0) 


CH{Me) ; 


-CH2CH2C02H 


18S 


CHOH 


CH(Me) 


-CH2CH2C02H 


m 


C{M<?)OH 


CH(Me) 


-CH2CH2C02H 


187 


C(O) 


CH2 


-CH2CH2C(0)NH2 


188 


CHOH 


CH2 


-CH2CH2C(0)NH2 


189 


C(Me)OH 


CH2 


-CH2CH2C(0)NH2 


190 


C(O) 


CH(Me) 


-CH2CH2C(0)NH2 


191 


CHOH 


CH(Me) 


-CH2CH2C(0)NH2 


: 192 


C(Me)OH 


CH(Me) 


-CH2CH2C(OJNH2 


193 


C{0) 


CH2 


-CH2CH2C(0)MMe2 


194 


CHOH 


CH2 


-CH2CH2C(0)NMe2 


> 195 


C(Me)OH 


CH2 


-CH2CH2C(0)NMe2 


196 


C(0) 


CH(Me) 


-CH2CH2C(0)NMe2 


j 197 


CHOH 


CH(Me) 


-CH2CH2C(0)NMe2 


198 


C(Me)OH 


CH(Me) 


-CH2CH2C(0)NMc2 


199 


C(0) 


CH2 


-CH2CH2-5~tetrazoly] 


200 


CHOH 


CH2 


-CH2CH2-5-tetrazoiy! 


201 


C(Me)OH 


CH2 


-CH2CH2-5-tetrazolyl 


202 


C(0) 


1 CH(Me) 


-CH2CH2-5-tetrazo]yl 


j 203 


CHOH 


CH<Me> 


-CH2CH2-5-tetrazolyl 



WO 03/101978 



2U4 






*CH2CH2-:>4ef razolyl 


2w 

2w 


C(O) 


CM2 


-CH2S{0)2Me 




CH2 


-CH2StO)2Me 


207 


C(Me}OH 


CM2 


-CH23(0)2Me 




C(O) 


jTM f/x 

CH(Me) 


-CH2S{0)2Me 


209 


CHOH 


CH(Me) 


*CH2S(0)2Me 


210 


C(Me)OH 


CR(Me) 


-CH2S(Q)2Me 


211 


C(O) 


CH2 


-CH2CH2S{0)2lvJa 


212 


CHOH 


CH2 


-CH2CH2S(0)2Me 


213 


C(Me)OH 


CH2 


~CB2CH2S(d)2Me 


214 


C(O) 


CH(Me) 


-CH2CH2S{G)2Me 


215 | 


CHOH 


CH(Me) 


-CH2CH2S(0)2Me 


216 


C(Me)OH 


CH(Me) 


*CH2CH2S{0)2Me 


217 


C(O) 


CH2 


<H2CH2CH2S(0)2Me 


218 


CHOH 


CH2 


~CH2CH2CM2S(0)2Me 


219 


C(Me)OH 


CH2 


-CH2CH2CH2S(0}2Ivfe 


220 


C<0) 


CH(Me) 


»CH2CH2CH2S(0)2Me 




CHOH 


CH(Me) 


~CH2CE2CM2S(0)2Me 


222 


C(iVIe)Oii : 


CH(Me) 


-CH2CH2CH2S(0)2Me 


22 J 




Cil2 


•CH2b(0}2fii 


2z4 






-CH2S(U)2Et 


225 






*CH2S(0)2Et 


a*>#; 


C(U) 




-CH2S(Q}2Et 


1 327 






^\^X%d,o\KJ J2£it 


228 


C(Me)OH 


CH(Me) 


-CH2S(0)2Et 


229 


C(0) 


CH2 


-CH2CH2S(0)2Et 


230 


CHOH 


CH2 


-CH2CH2S(Q)2Et 


231 


C(Me)OH 


CH2 


-CH2CH2S(0)2Bt 


232 


C(O) 


Cft(Me) 


-CH2CH2S(0)2Et 


233 ; 


CHOH 


CH(Me) 


-CH2CH2S(0)2Et 


234 


C(Me)OH 


CH(Me) 


-CH2CH2S(0)2Et 



WO m/W197S 



235 


C(O) 


CH2 


-CH2CH2CH2S(0)2Et 


236 


CHOH 


CH2 


-CH2CH2CH2S{Q)2Et 


237 


C(Me)OH 


CH2 


-CH2CH2CH2S(0)2Et 


238 


C(O) 


CH(Me) 


-CH2CH2CH2S(0)2Et 


239 


CHOH ; 


CH(Me) 


-CH2CH2CH2S(0)2Et 


240 


C(Me)0H 


CH(Me) 


-CH2CB2CH28<0)2Et 


241 


C(0) 


CH2 


-CH2S(0)2iPr 


242 


CHOH 


CH2 


. -CH2S(0)2iPr 


243 


C(Me)OH i 


CH2 


~CH2S(0)2iPr 


244 


C(O) 


CH(Me) 


, ~CH2S(0)2iPr 


245 


CHOH 


CH(Me) 


-CH2S(0)2iPj- 


246 


C(Me)OH 


CH(Me) 


.CH2S(0)2iPr 


247 


C{0) 


CH2 


~CH2CH2S{0)2iPr 


248 


CHOH ; 


CH2 


-CH2CH2S(0)2iPr 


249 


C(Me)OH 


CH2 


-CH2CH2S(0)2iPr 


250 


C(O) 


CH(Me) 


-CH2CH2S(0)2iPr 


251 


CHOH j 


CH(Me) 


-CH2CH2S(0)2iPr 


252 


C(Me)OH 


CH(Me) 


~CH2CH2S{0)2iPr 


253 


C(0) 


CH2 


-CH2S(0)2tBu 


254 


CHOH I 


CH2 


-CH2S(0)2tBu 


255 


C(Me)OH i 


CH2 


~CH2S<0)2tB» 


256 


C(O) 


CH(Me) 


-CH2S{0)2iBu 


257 


CHOH 


CH(Me) 


-CH2S(0)2tBu 


258 


C(Me)OH 


CH(Me) 


-CH2S(0)2tBu 


259 


C(0) 


CH2 


-CH2CH2S(0)2iBu 


260 


CHOH \ 


CH2 


-CH2CH2S(0)2tB« 


261 


C(Me)OH 


CH2 


-CH2CH2S(C)2tBu 


262 


C{0) 


CH(Me) 


~CH2CH2S(0)2tB« 


263 


CHOH 


CH(Me) 


-CH2CH2S(0)2tBu 


264 


C(Me)OH 


CH(Me) 


-CH2CH2S(0)2tBu 


265 


C(O) 


CH2 


-CH2CH2S(0)2NH2 



WO &3/10197S 



PCT/IJSD3/I4539 



266 


CHOH 


CH2 


-CH2CH2S(0)2NH2 


267 


C(Me)OH j 


CH2 


-CH2CH2S(0)2NH2 


268 


C(O) 


CHCMe) 


-CB2CH2S(0)2NB2 


269 


CHOH ; 


CH(Me) j 


-CH2CH2S{0)2NH2 


! 270 


C(Me)OH 


CH(Me) \ 


-CH2CH2S(0)2NH2 


271 


C(0) 


cm 


*CH2CB2S(0)2NMe2 


272 


CHOH 


cm 


-CH2CH2S(D)2NMe2 


j 273 


C(Me)OH 


CH2 


-CH2CH2S(0)2NMc2 


I 274 


C(O) 


CH(Me) ! 


-CH2CH2S(Q)2NMe2 


275 


CHOH i 


CH(Mc) 


"CH2CH2S(0)2NMe2 


276 


C(Me)OH j 


CH(Me) j 


^CH2CH2S(0)2NMe2 


277 


C(0) 


CH2 


-C(0)CH2S(0)2Me 


278 


CHOH 


CH2 


~C{G)CB23(0)2Me 


279 


C(Me)OH 


CH2 


»C(0)CH2S{0)2Me 


280 


C(O) 


CH(Me) 


-C^O)CH2S(0}2Me 


281 


CHOH 


CHCMe) 


-C{0)CH2S(G)2Me 


| 282 


C(Me)OH 


CH(Me) 


~C(0)CH2S(Q)2Me 


| 283 


C(0) 


CH2 | 


~C(0)CB2CH2S(Q)2Me 


284 


CHOH 


CH2 


-C(0)CH2CH2S(0)2Me 


285 


C(Me)OH 


CH2 


-C(0)CH2CH2S(0)2Me 


286 


C(O) 


CB(Me) i 


<:(O}CH2CH2S(0)2Me 


287 


CHOH 


CH(Me) j 


-C(0) CB2CH2 S(0)2Me 


288 


C(Me)OH 


CR(Me> 


~C(0)CH2CH2S(0)2Me 


289 


C(0) 




-CH2CH2Cii2b(U;2NH2 


290 


1 CHOH 


CH2 


-CH2CH2CH2S(0)2NH2 


291 


C(Me)OH 


CH2 


-CH2CH2CH2S{0)2NH2 


292 


j C(O) 


CH(Me) 


~CH2CH2CH2S(0)2NH2 


293 


CHOH 


CH(Me) 


-CH2CH2CH2S(0)2NH2 


294 


C(Me)OH 


CH(Me) 


-CH2CH2CH2S(0)2NH2 


295 


C(O) 


CH2 


-S(0)2Me 


296 


CHOH 


CH2 


-S(0)2Me 



WO 03/101978 



PCTAJS03/I4539 



-94- 



297 




CH2 


-S(0)2Me 


; 298 


C(O) 


CH(Me) 


-S(0)2Me 


\ 299 


CHOH \ 


CH(Me) 


-S(0)2Me 


! 300 


C(Me)OH 


CH(Mc) 


-S(0)2Mc 


301 


C(O) 


CH2 


-S(0)2Et 


302 


CHOH 


CH2 


-S(0)2Et 


303 


C(Me)QB 


CH2 


-S(0)2Et 


304 


C(0) 


CH(Me) 


-S(0)2Et 


305 


CHOH i 


CH(Me) 


-S(0)2Et 


306 


C{Me)OH 


CH(Me) 


-S(0)2Et 


307 


C(O) 


CH2 


-S(0)2iPr 


; 308 


CHOH 


CH2 


-S(C*)2iPr 


i 309 


C(Me)OH j 


CH2 


-S(0)2iPr 


310 


C(O) 


CH(Me) 


-S(0)2iPr 


31 J 


CHOH 


CH(Me) 


-S(0)2iPr 


i 312 


C(Me)OH 


CH(Me) 


-S(0)2iPr 


313 


C(O) j 


CH2 


-S<0)2tBu 


314 


CHOM 


CH2 


-S(0)2tBu 


315 


C(Me)OH 


CH2 


-S{0)2tBu 


316 


C(0) 


CH(Me) 


-S(0)2tBu 


; 317 


CHOH j 


CH(Me) 


-S(0)2tBu 


: 318 


C(Me)OH 


CH(Me) 


-S(0)2tB» 


319 


C(0) 


CH2 


-S{0)2NH2 


320 


CHOH 


CH2 


-S(0)2NH2 


: 321 j 


C(Me)OH 


CH2 


-S(0)2NH2 


: 322 


C(O) 


CH(Me) 


-S(0)2NH2 


323 


CHOH j 


CH(Me) 


-S(C)2NH2 


324 


C(Mc)OH ; 


CH(Me) 


-S(0)2NH2 


325 


C(O) 


CH2 


-S(0)2MMe2 


326 


CHOH 


CH2 


-S(0)2MMe2 


327 


C(Me)OH 


CH2 


-S(0)2NMe2 



WO 03/101979 



PCT7US03/14539 



-95- 



328 


C(O) 


CH(Me) 


~S(0}2NMe2 


329 ; 


CHOH 


CH(Me) 


-S(6)2NMe2 


330 


C(Me)OH 


CH(Me) 


-S(0)2NMe2 


331 : 


C(0) 


CH2 | 


-S(0)2CH2S(0)2Me 


332 


CHOH 


CH2 


-S(0)2CH2S(0)2Me 


333 


C(Me)OH 


CH2 


-S(0)2CH2S(O)2Me 


334 


C(0) 


CH(Me) 


-S(0)2CH2S(O)2Me 


335 


CHOH 


CH(Me) 


-S(0)2CH2S(0)2Me 


: 336 


C<Me)OH 


. CH(Me) 


~S(0)2CH2S(0)2Me 


33? 


C(0) 


CH2 


-S(0)2CH2S(O)2Et 


338 


CHOH 


CH2 


-S(0)2CH2S{0)2Et 


339 


' C (M e ) OH 


CH2 


-S<0)2CH2S(0)2Et 


; 340 


C(0) 


CH(Me) 


-S(0)2CH2S(0)2Et 


341 


GHGH 


CH(Me) 


-S(0)2CH2S{0)2Et 


342 


C(Me)OH 


CH(Me) 


-S(0)2CH2S(0)2Et 


343 


C(0> 


CH2 


-S(O)2CH2S(0)2iPr 


344 


CHOH 


CH2 


~S(0)2CH2S(0}2iPr 


345 


C(Me)OH 


CH2 


~S(O)2CH2S(0)2iPr 


346 


C(O) 


CH(Me) 


-S(O)2CH2S(0)2i?r 


347 


CHOH 


CH(Me) 


-S(0)2CH2S(0)2iPr 


348 


C(Me)OH 


CH(Ma) 


-S(0)2CH2S(G)2iPr 


349 


C(0) 


CH2 


-S<0)2CH2S(0)2tBu 


350 


! CHOH 


CH2 


-S(0)2CH2S(0)2tBu 


351 


C(Me)OH 


CH2 


-S(0)2CH2S(0)2tBu 


352 


C(0) 


CH(Me) 


-S(0)2CH2S(0)2tBu 


353 


CHOH 


CH(Me) 


-S(0)2CH2S(0)2tBu 


354 


C(Me)OH 


CH(Me) 


-S(0)2CH2S(0)2tBu 


355 


C(0) 


CH2 


-C(0)NHCH2C02H 


356 


CHOH | CH2 


-C(0)]MHCH2C02H 


35? 


C(Me)OH | CH2 


-C(0)NHCH2C02H 


358 


C{0) | CH(Me) 


-C(0)KHCH2C02H 
- _ 



WO 03/10197* 



-96- 



359 


CHOH 


CB(Me) 


-C{0)NHCH2CO2H 


360 


C(Me)OH 


CH(Me) 


-C(Q)NBCH2C02H 


361 


C(O) 


CH2 


-SG2NHCH2C02H 


362 


CHOH 


CH2 1 


-S02NHCH2CO2H 


363 


C(Me)OH 


CH2 


~£G2NHCH2CG2H 


364 


C(O) 


CH(Me) 


-SG2NHCH2CQ2H 


365 


CHOH 


CH(Me) 


-SG2NECH2C02H 


366 


C{Me)OH : 


CH(Me) 


-S02NHCH2C02H 




C{0> 


CH2 


-CH2-S-Me 


368 


CHOH j 


CH2 


-CH2-S-Me 


369 


C(Me)OH 


CH2 


~CH2-S~Me 


370 


C(O) 


CH(Me) 


-CH2-5~Me 


371 


CHOH j 


CH(Me) 


-CH2-S-Me 


372 ; 


C(Me)OH 


CH(Me) 


-CH2-S-Me 



Table 2 




Code 


Li 


Y 


W P 


1A 


C(O) 


CH2 


~C02Me 


2A 


CHOH 


CH2 


-C02Me 


3A 


C{Me)OH 


CH2 


~C02Me 


4A 


C(0) 


CH{Me) 


-C02Mc 


SA 


CHOH : 


CH(Me) 


-C02Ms 


6A 


C(Me)OB 


CH(Me) 


-C02Mc 


7A 

Mir, i » 


C{0) 


CH2 


-C02H 



WO 03/10 197$ 



8A 


CHOH 


CH2 


-C02H 


9A 


C(Me)OH 


CH2 


-C02H 


10A 


C(0) 


CH(Me) 


-C02H 


11 A 


CHOH 


CH(Me) 


-C02H 


12A 


C(Me)OH 


CH(Me) 


-C02H 


13A 


C(0) 


CH2 


-C<0)NH2 


14A 


CHOH 


CH2 


-C<0)NH2 


ISA 


C(Me)OH 




-C(0)^H2 


16A 


C(O) 


CH(Me) 


• -C<0)&H2 


17A 


CHOH 


CH(Me) 


-C(0)NH2 


isa ; 


C(Me)OH 


CH(Me) 


-C{0}NH2 


19A 


C(O) 


CH2 


-C(0)NMe2 


20A 


CHOH 


CH2 


-C{0^?Me2 


21 A 


C(Me)OH 


CH2 | 


-C(0)NMe2 


22A 


C(0) 


CH<Me) 


-C(0)NMe2 


23A ; 


CHOH ! 


CH(Me) 


-C(0')NMe2 


24A 


C(Me)OH 


CH(Me) 


-C(0)NMe2 


25A 


C(O) 


CH2 


; 5-tetra2olyl 


26A 


CHOH . ! 


CH2 


5-tetrazolyl 


27A 


C(M©)OH 


CH2 


5-tetrazolyi 


28A 


C(O) 


CB(Me) 


5-tetrazoIyI 


29A 


CHOH 


CH(Me) 


5-tetrazoIyi 


30A 


C{Me)OH 


CH(Me) 


5-tetrazoIyi 


3i A 


C(O) 


CH2 


-C(O)~NH~>tetez0iyl 


32A 


CHOH 


CH2 




33A 


C(Me)OH 


GH2 


-CCO)«HH-5-tetTa2olyJ 


34A 


C(O) 


CH<M«s) 




35A 


CHOH 


CH(Me) 


-C(0)-NH-5Aetmzolyl 


36A 


C(Me)OH 


CH{Me) 




37A 


C(O) 


CH2 


~C(0)NHCH2SQ2Me \ 


38A 


CHOH 


CH2 


-C(0)NHCK2S02Me 



WO 03/101978 



39A 


C{Me)OH 


CH2 


-C{0)MiCH2S02Me 


40A 


C(0) 


CB(Me) j 


~C(0)NHCH2S02Me 


4IA 


CHOH j 


CH{Me) ; 


-C(0)NHCH2S02Me 


42A 


C{Me)OH 


CH(Me) ; 


-C(0)NHCH2S02Me 


43A 


C(0) 


CH2 


-C(0)NHCH2CH2S02Me 


44A 


CHOH 


CH2 


»C(0>NHCH2CH2S02Mc 


45A 


C(Me)OH 


CH2 


-C(0)NHCH2CH2S02Me 


46A : 


C(O) 


CH(Me) 


-C(0)NHCH2CH2S02Me 


47A 


CHOH 


CH(Me) 


-C(0)NHCH2CH2S02Me 


48A 


C(Me)OH | 


CH(Me) 


-C(0)NHCH2CH2S02Me 


49A 


C(0) 


CH2 


-C(0)NHS02Mc 


50A 


CHOH 


CH2 


-C(0)NHS02Me 


5IA 


C(Me)OH 


CH2 


-C(0)NHS02Me 


52A 


C(0) 


CH(Me) 


~C(0)NHS02Me 


53A 


CHOH 


CH(Me) 


-C{0)NHS02Me 


54A 


: C(Me)OH 


CH(Me) 


-C(0)NHS02Me 


55A 


C(O) 


CH2 


-CH2-C(0)NHS02Et 


56A 


: CHOH 


CH2 


-CH2-C(0)NHS02Et 


57A 


C(Me)OH 


CH2 


-CH2-C(0)NRS02Et 


5SA 


C(O) 


CH(xMe) 


-CH2~C(0)KHS02Et 


59A 


CHOH 
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CH2 


-CH2CH2CH2S(0)2NH2 


352A 


C(O) 


CH(Me) 


~CH2CH2CH2S(0)2NH2 


353A 


CHOH 


! CH(Me) 


~CH2CH2CH2S(0)2NH2 


354A 


C(Me)OH 


CH(Me) 


-CH2CH2CH2S(0)2NH2 


355A 


C(O) 


CH2 


-S(0)2Me 


356A 


CHOH 


CH2 


-S(0)2Me 


357A 


C(Me)OH 


CH2 


-S(0)2Me 


358A 


C(O) 


CH(Me) 


-S(0)2Mc 


359A 


CHOH 


CH(Me) 


-S(0)2Me 


360A 


C(]Vie)OH 


, CH(Me) 


-S{0)2Me 


361A 


C{0) 


CH2 


-S(0)2Et 


362A 


CHOH 


CH2 


-S{0)2Et 


363A 


C(Me)OH 


CH2 


-S(0)2Et 


364A 


QO) 


CH(Me) 


-S(0)2Et i 


365A 


CHOH 


CH(Me) 


-S(0)2Et 


366A 


C(Me)OH 


CH(Me) 


1 -S(0)2Et 


367A 


C(O) 


CH2 


~S(0)2iPr 


368A 


CHOH 


CH2 


-S(0)2iPr 


~369A 


cWe)OH^ 


CH2 


-S{0)2iPr 


370A 


C(O) 


CH(Me) 


-S(0)2iPr 


371 A 


CHOH i 


CH(Me) 


-S(0)2iPr 


372A 


C(Me)OH i 


CH(Me) 


~S(0)2iPr 


373A 


C(O) 


CH2 j 


~S(0)2tBu 


374A 


CHOH : 


CH2 


-S<0)2tBu 


375A 


C(Me)OH 


CH2 


-S{0)2tBu 


376A 


C(O) 


CH(Me) 


-S(0)2tBu 


377A 


CHOH 


CH(Me) 


-S(0)2tBu 


378A 


C<Me)OH 


CH(Me) 


-S(0)2tBu 


379A 


CfO) 


CH2 




-0CH2C02H 



-J 09- 



■3 OA A 








ioln 




Cri2 




join 


■ rvrv\ 






3oiA 


LHUH 


ch(Mc) 


-OCM2C02H 


Jo4A 


C(Me)UH 


CH(Me) 


-UCri2C02H 


3 53 A 




GB2 


~QCH2-i>- tetrasalyl 


iooA 


CHO.H 


CB2 


-OCH2-54etrazolyl 


3 $7 A 


C(Me)OH 


CB2 


"OCH2*5-tetrsLZolyl 




C(C) 


CH(Me) 


-OCH2-5«tetrazolyl 




CHOH 


CH(Me) 


-OCH2-5^tetrazolyl 


390A 


C(Me)OH 


CH(Me) 


-OCH2 - 5-telrazolyI 


391 A 


C(0) 


CH2 


-S(U)2NB2 


392A 


CHOH 


CH2 


-S(0)2NH2 


393A 


C(Me)OH 


CH2 


~S(u)2NH2 


394A 


C(0) 


CH(Me) 


-S(0)2NH2 i 


""J ;A C A 

395 A 


CHOH 


CH{Iv!e) 


-S(0)2NH2 


«>96A 


C(Me)OH 




-S(U)2NH2 


3V /A 


C(U) 


Crl2 








LH2 














C(Uj 






*t\J l A 








4UZA ; 






* 5(^U }^.NM€2 


403A 




CH2 




404A j 


CHOH 


CH2 


-S(0)2CH2S(0)2Me 


405A 


C(Me)OH 


CH2 


-S(0)2CH2S(0)2Me 


406A 


C{0) 


CH(Me) 


-S(0)2CH2S(0)2Me 


407A 


CHOH 


CH(Me) | 


-S(0)2CH2S(0)2Me 


40SA 


C{Me)OH 


CB(Me) 


-S(0)2CH2S(0)2Me 


l 409A 


C(0) 


CHS 


-SCO)2CPI2S(0>2Et 


410A 


CHOH 


CH2 


-S(0)2CH2S(0)2Et 



wo earnim* 



-no- 



PCT/US93/14539 



4HA 


C{Me)OH 


CH2 


-S(0)2CH2$(0)2Bt 


412A 


C(0) 


CH(Me) 


-S(0)2CH2S(0)2Bt 


41 3A 


CHOH 


CH{Me) 


-S(0)2CH2S(0)2Et 


41 4A 


C(Me)OH 


CH{Me) 


~${0}2CH2S{0)2Et 


41 5A 


C(0) 


CH2 


-S(O)2CH2S(0)2tPr 


416A 


CHOH 


CH2 


-S(0)2CH2S(0)2tPr 


417A 


C(Me)OH 


CH2 


-S(0)2CH2S(0)2iPr 


418A 


C(0) 


CH(Me) 


,-S(0)2CH2S(0)2iPr 


419A 


CHOH 


CH(Me) 


-S(0)2CB2S{0)2iPr 


420A 


C(Me)OH 


CH(Me) 


~S(0)2CH2S{0)2iPr 


421A 


C(0) 


CH2 


-S(0)2CH2S(0)2tBtt 


"422A" 




CH2 


-S<0)2CH2S(0)2iBu 


423A 


C(Me)CH 


CH2 


-S(0)2CB2S(0)2JBu 


424A 


C(0) 


CH(Me) 


-S(0)2CH2S(0)2tB« 


425A 


CHOH 


CH(Me) \ 


-S(0)2CH2S{0)2tBy 


426A 


C(Me)OH 


CH(Me) ! 


-S(0)2CH2S(0)2tBu 


427A 


C{0) 


CH2 


-NHS(0)2Me 


428A : 


CHOH 


CH2 


-NHS(C)2Mc 


429A 


C(Me)OH 


CH2 


-NHS(0)2Me 


430A 


C(O) 


CH{Me) 


~NHS(0)2Me 


431A 


CHOH 


CH(Me) 


-NHS(0)2Me 


: 432A 


C<Me)OH 


CH(Me) 


-NHS(0)2Me 


433A 


C(O) 


CH2 


-NHS(0)2Et 


[ — — 

[ 434A 


CHOH 


CH2 


-NHS(0)2Et 


43 5 A 


C{Me)OH 


CH2 


-NHS(0)2Et 


436A 


C(0) i 


CH(Me) j 


~NHS(0)2Et 


4 3? A 


CHOH 


CH{Me) ! 


-NHS(0)2Et 


438A 


C(Me)OH 


CH(Me) 


-NHS(0)2Et 


439A 


C(O) 


CH2 


-NHS(0)2iPr 


440A 


CHOH 


CH2 


-NHS{0)2iPr 


| 441 A 


C(Me)OH 


CH2 


-NHS(0)2iPr 



WO 03/101978 



FCT^US03/14539 



442A 


C(O) 


CH(Me) i 


-NHS(0)2iPr 


443A 


CHOH 


CH(Me) 


-NHS(0)2iPr 


444A 


C(Me)OH 


CH(Me) 


-NMS(0)25rr 


445A 


C(O) 


CH2 


* T T" Y f* if" i^fcV i. Y"\ ^ l. 

«NHS{0)2tBu 


446A 


CHOH 


CH2 


-NHS(0}2tBu 


447A 


C(Me)OH ; 


CH2 


~NHS(0)2tBu 


448A 


C(O) 


CH(Me) i 


~NHS(0)2tBu 


449A i 


CHOH 


CH(Me) 


~NHS(G)2tBu 


450A 


C{Me)OH 


CH(Me) 


«NHS(G)2tBu 


451A 


C(0) 


CH2 


-OS{0)2M€ 


452A 


CHOH 


CH2 


-Q3(0)2Me 


453A 


C(Me)OH ! 


CH2 


~03(0)2Me 


454A 


C(O) 


CH<Me) 


^OS(0)2Me 


455A 


CHOH 


CH(Me) 


-0S(0)2Me 


456A 


C(Me)OH 


CH(Me) 


-OS(0)2Me 


457A 


C{0) 


CH2 


-OS(0)2Et 


458A 


CHOH 


CH2 1 


-0S(O)2Et 


459A 


C{Me)OH : 


CH2 


~OS(0}2Bt i 


460A 


C{0) I 


CH(Me) 


-OS(0)2Et 


1 461 A 


CHOH 


CH(Me) 


~03{0)2Et 


462A 


C(Me)OH 


CH(Me) 


~OS(0)2Et 


463A 


C(O) 


CH2 


-OS(G)2irr 


464A 


CHOH 


CH2 


-Ob(0}2irr 










j 466A 


C(O) 


CH(Me) 


-0S(d)2iPr 


; 467A 


CHOH 


CH(Me) 


-OS(0)2iPr 


468A 


C(Me)0H 


CH(Me) 


-0S(0)2iPr 


469A 


C(O) 


CH2 


-OS(6)2tBu 


470A 


CHOH 


CH2 


-0S(0)2tBu 


47IA 


C(Me)OH 


CH2 


-0S(O)2tBu 


472A 


C(0) 


CH(Me) 


-0S(0)2tB« 



WO 03/181978 



-112- 



473A 


CHOH 


CH(Me) 


-0S(0)2tBu 


474A 


C(Me)OH 


CH(Me) 


~0S(0)2tBu 


475A 


C(O) 


CH2 


-NHC(0)NMe2 


476A 


CHOH 


CH2 


-NHC(0)NMe2 


477A 


C(Me)OH 


CH2 


~NHC(0)NMe2 


47 8 A j 


C(O) 


CH(Mc) ! 


-NHC(0)NMe2 


479A 


CHOH 


CH(Me) i 


-NHC(0)NMe2 


4S0A 


C(Me)OH 


CH(Me) i 


-NHC(0)NMe2 


481 A 


C(O) 


CH2 


-MHC(S)HMe2 


4S2A j 


CHOH j 


CH2 


-■NHC(S)NMe2 


483A 


C(Me)OH 


CH2 


-NHC(S)NMe2 


484A 


C{0) 


CH(Me) 


-NHC(S)NMe2 


485A 


CHOH 


CH(Me) j 


-NHC{S)NMe2 


486A ; 


C(Me)OH 


CH(Me) ! 


-KHC(S)NMe2 


! 487A 


C(O) 




-OC(0)NMe2 


4S8A 


CHOH 


CH2 


-0C(0)NMe2 


489A 


C{Me)OH 


CH2 


-0C<O)NMe2 


490A 


C(0) 


CH(Me) 


-OC(0)NMe2 


491 A : 


CHOH 


CH(Me) \ 


-0C(O)NMe2 


492A 


C(Me)OH 


CH(Me) 


-OC{0)NMe2 


493A 


C(O) 


CH2 


-OC(S)NMe2 


494A 


CHOH 


CH2 


~OC(S)NMe2 


~495A" 


C(Me)OH 


CH2 


-0C(5jNMe2 


496A 


C(0) 


CH(Me) 


-OC(S)NMe2 


497A 


i CHOH 


CH(Me) 


-OC(S)NMe2 


498A 


C(Me)0H 


CH(Me) 


-OC(S)MMe2 


499A 


C(0) 


CH2 


-NHS(0)2NMe2 


500A 


CHOH 


CH2 


-NHS(0)2NMe2 


501A 


C(Me)OH 


CH2 


-NHS(0)2NMe2 


502A 


i C(O) 


CH(Me) 


~NHS{0)2NMe2 


503A 


\ CHOH 


CH(Mc) 


-NHS(0)2NMe2 



wo <>3/i0i9?t* 



504A I 


C(Me)OH 


CH(Me) 


-NHS(0)2NMe2 


505A 


C(0) j 


CH2 


-C(0)NHCH2C02H 


506A 


CHOH 


cm 


-C<0)NHCH2C02H 


507A 


C(Me)OH j 


cm 


-C(0)NHCH2C02H 


508A 


C(0) 


CH(Me) 


-C(0)NHCR2C02H 


509A 


CHOH 


CH(Me) 


-C(0)NHCH2C02H 


51 OA 


C(Me)OH j 


CH(Me) 


~C(0)NHCH2C02H 


; 511 A 


C(O) 


CH2 


-S02NHCH2C02H 


512A 


CHOH 


CH2 


-S02NHCH2C02H 


513A 


C(Me)OH 


CH2 


-S02NHCH2C02H 


514A 


C(0) 


CH(Me) 


-S02NHCH2C02H 


515A 


CHOH 


CH(Me) 


-S02NHCH2C02H 


516A 


C(Me)OH 


CH(Me) 


-S02NHCH2C02H 


517A 


C(0) 


CH2 


-CH2-S-Me 


5 ISA 


CHOH 




-CH2-S-Me 


519A 


C(?Vfe)OH 


CH2 


-CH2-S-3Vfe 


520A 


C(O) 


CH(Me) 


-CH2-S-Me 


521A 


CHOH 


CH(Me) 


-CH2-S-Me 


522A 


C(Me)OH 


CH(Me) 


-CH2-S-Mc 



5 



10 



WO 03/101978 



PCT/US63/14539 



-114- 




Table 3 



Code 


R3 


W T 


IB 


3Me30H-Penty] 


~€G2Me 


2B 


3Me3QR~Feolenyl 


-C02Me 


3B 


3 m e3DH -Pen tyn yl 


-CG2Me 


4B 


3 Jsl^ Ori-Jr entyl 


-CG2Me 


$B 


JJbtJ UJdhi entenyj 


~CG2Me 




^tP tl fl W Pwtttmt 
jSZil^ KJrl - Xr vli l Yiiyi 




7B 


3Ma30H-Peoty] 


-C02H 




3Me30H-Peiiteayl 


-CG2H 


93 


3Me30H-PentynyI 


-C02B 


10B 


3Et30H-Pentyl 


-C02B 


11B 


3Et30B~Penteny] 


-C02H 


12B 


3Et30H~Pmtyny) 


-C02H 


J3B 


3Me30B~PentyI 


-C(0)NH2 


14B 


3Me30H'Pentenyi 


-C(0)NH2 


15B 


3Me30H-Pet»tyny] 


-C(6)NH2 


16B 


3Et30H-Pentyi 


-C(0)NH2 


1?B 


3Et30H-Petitenyl 


-C(0)NH2 


18B 


3Et30H-Pmtynyl 


-C(0)HH2 


I9B 


3Me30H-PentyI 


-CfO)NMe2 


20B 


3Me30H-Pentenyi 


-C(0)NMe2 | 


21B 


3Me3QH-Pentyny! 


-C(0)NMe2 



wo mmmz 



PCT/US03/i4S39 



on o 






23B 






2415 








3 M eiUH-reiityJ 


S-tistrazolyl 


26B 


iMeJ Uri -rentenyi 


54etraxo1yl 


27B 


3Me3UH~Pentyiiyl 


5-tetrazolyl 


28B 


3Bt30B-Pentyl 


5-tefraEolyl 


29B 




5-tetraxoiyl 


30B 


3Bt3 OH -PeBtynyl 




O 1 TO 

51B 


3M e3 Qli-Pcntyi 




32B 


3Me30H-Pentenyl 


-C(0)-l\H*^-tetra20ly! 


33B 


3Mc3 OH -Pentynyl 


-C(0)"NH-5»tetrazoJyl 


34B 


3Et30.H-Pentyt 


-C(0)-NB*5-tetrazoIyl 


35B 


3 E t3 OH- Pentenyl 


-C(0)-NH-5-tetra2oJyl 


36B 


3 E 13 OH - Pen tynyi 




37 B 




*C(Q)N H CM 2b Q2Me 


38B 


3M e30H - renters y i 


-C(U)NHC H2SQ2Me 




3Mc3GH -Pentynyl 

— — 1 


~L.(U )N riCxi ^5 U 2 Me 
L 


40.13 


jxilj vJxi - r entyi 






j 1-5 KJri -r cntcjiy i 




/no 


jx5ri-> wo -rcn lynyi 






j me j \j jo -r vii iy i 










45B 


e^OH-Penf vnvl 






3Et30H-PciityI 


-C(0)NBCH2CH2S02Me 


47B 


3Et30H-Pentenyl 


-C(0)NHCH2CH2S02Me 


48B 


3Et30H-Pentynyl 


-C(0)NHCH2CH2S02Me 


49B 


3Me30H-Pentyl 


-C(0)HHS02Me 


SOB 


3Me30H-Per!tenyl 


-C(0)NHS02Me 


51B 


3Me30H-Pentynyl 


-C(O)NHS02Me 


52B 


3Et30H-Pentyl 


-C(0)NHS02Me 



WO 03/101978 



-116- 



PCT/US03/14S39 



53B 


3Et30H-Pentenyl 


-C(0)NHS02Me 


54B 


3Et30H-Pentynyl 


-C{0)NHSO2Me 


55B 


3Me30H-PentyI 


-CH2-C(0)NHS02Et 


56B 


3Me30H-PentenyJ 


-CH2-C(G)NHS02Et 


57B 


3Me30H-PentynyJ 


-CH2-C(0)NHS02Et 


5 SB 


3Et30H-Pentyl 


-CH2-C(0)NHS02Et 


59B 


3Bt30H-?entenyl 


-CH2-C(0)NHS02Et 


6GB 


3Et30H-Pentyr»yl 


-CH2-C(0)NHS02Et 


6IB 


3M«30H-Pc«tyl 


.CH2-C(0)NHS02tPr 


62B 


3Me30H~Penteny! 


-CH2-C(0)NHS02iPr 


63B 


3Me30H-Pentyny] 


-CH2-C(0)WIS02iPr 


64B 


3Et30H-Pe»tyJ 


-CH2-C(0)NHS02iPr 


65B 


3Et30H~Pentenyi 


~CH2-C(0)NHS02iPr 


66B 


3Et30B-Pemynyl 


-CH2-C(0)NHS02iPr 


67B 


3Me30H-Pe»tyl 


-CH2-C(0)NHS02tBB 


6SB 


3Me30B-Pentenyl 


-CH2-C(0)NHS02tBu 


69B 


3Me30H-Pentynyl 


-CH2-C(0)NHS02tBu 


70B 


3Bt30H~Pe»tyJ 


-CH2-C(0)NHS02tBu 


71B 


3Et30H-Penteny] 


-CH2-C(0)NHS02tBu 


72B 


3Et30H-Pentynyl 


-CH2-C(0)NHS02tBii 


73B 


3Me30H*Pentyl 


-CH2NHS02Me 


74B 


3Me30H-Pentenyl 


-CH2NHS02M© 


75B 


3Me30H-Pentynyl 


~CH2NBS02Me 


76B 


3Et3GH-Pentyl 


-CH2NHS02Me 


77B 


3Et30H-Pentenyl 


-CH2NHS02Me 


78B 


3Bt30H-Pentynyl 


-CH2NHSQ2Me 


79B 


3Me30H-Pentyl 


-CH2NHS02Et 


80S 


3Me30H-Pentenyi 


-CH2KBS02Bt 


81B 


3Me3QH-PenSyny! 


-CH2NHSG2Bt 


82B 


3Et30H-Pentyl 


-CH2MHS02Et 


83B 


3Et30H-Pe»tenyl 


-CH2MHS02Et 



WO -4*3/102973 



pcr/mm/14539 



•117- 



84B 


3Et30H-Penly»yl 


-CH2NBSG2Et 


85B 


3M«30H-Penty] 


.CH2MHS02iPr 


86B 


3Me30H-Penteiiy] 


~ .CH2NHS02iPr 


87B 


3Me30H-Penty»y3 


-CH2NHS02iPr 


88B 


3Et30H-Pentyl 


~CH2NBS02iPr 


89B 


3Et30H~Pentenyl 


-CH2NHS02iPr 


90B 


3Et30H-Pentynyl 


-CH2NHS02iPr 


93B 


3Me30B-Pe«tyl 


-CB2NHS02tBu 


92B 


3Me30H-Peote»yl 


~CH2NHS02tBu 


93B 


3&fe30H~Pe.ntynyl 


-€H2NHS02tBa 


94B i 


3Et30H-Pentyl 


-CB2HHS02tBu 


95B j 


3Bt30H'Pentenyl 


-CH2NHS02tB» 


96B 


3Et30H-Pentynyl 


-CH2NHS02tBu 


97B 


3Me3GB-Pentyl 


-CH2-N«pyrro3idin~2~oiie 


98B 


3Me30H-Pentenyl 


-CH2-N-pyrro.H<3in-2-orj6 ; 


99B 


3Me30B-Pentyoyl 


-CH2-N-pyrrolidin-2-one 


100B 


3Et30H-Pentyl 


-CH2-N-pym>lidin-2-one 


301B 


3Et30H-Penteny3 


-CH2-2s , -pyrro!idin~2-one 


I02B 


3Et30B-Pentynyi 


-CH2-N*j>yrrolidm-2-one 


J03B 


3Me30B-PectyJ 


CB2-( 1 -methylpyrrolidin-2-one-3-yl} 


304B 


3Me30H-Pentenyl 


-CH2-(l-i»ethyipyrrolidin-2~one~3- 

yi) 


: 105B 


3Me30H-Pentyny] 


-CH2-(l-metliyJpyrro1idin-2-Oiie-3- 

yi) 


106B 


3Et30H-PentyJ 


-CH2-( I -methylpyxrol5din-2-OBe~3- 
yi) 


107B 


3Et30H-PentenyI 


yi) 


108B 


3Et30H-PeKtyny] 


-CH2-{l-methylpyrio1idin-2-on©-3-- 

yi) 


: I09B 


3Me30H-Pentyi 


-CH2C02Me 



WO 83/101973 



FCT/US03/14539 



HOB | 3Me30B*Pentenyl 


~CH2C02Me 


II JB 3Me3QH-Pentynyl 


-CH2C02Me i 


M2B 3Et30H-Penty] 


-CH2C02Me 


113B 


3Et30H~Pentenyl 


-CH2C02Me 


1MB 


3Et30H-PentynyI 


-CH2C02Me 


11 SB 


3Me30H~Pentyl 


-CH2C02H 


U6B \ 


3Me30H-Penteny1 


-CH2C02H 


117B 


3Me30H-Pentynyl 


-CH2C02H 


118B ; 


3Et30H-Pentyi 


-CB2C02H 


119B 


3Et30H-Pente«yl 


-CH2C02H 


12GB 


3Et30H-Pentyayl 


-CB2C02H 


J2JB 


3Me30H-Penty] 


-CH2C(0)NH2 


122B 


3Me30H-Pentenyi | 


-CH2C(0)NH2 


123B 


3Me30B-Pentynyl 


-CH2C(0)NH2 


124B 


3Et30H-Peniyi 


-CH2C<0)NH2 


125B 


3Et30H-Pemeny] 


-CH2C<0)NH2 


126B 


3Et30H-Pentyjjyl 


~CH2C(0)NH2 


127B 


3Me30H~Penty] 


-CH2C(0>NMe2 


128B 


3Me30B-Pentenyi 


-CH2C(0)NMe2 


I29B 


3Me30H-PentynyI 


-CH2C(0)NMe2 


130B 
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20<5B 


3Me30H-Peutenyi 


«CH2S(0)2Me 
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-CH2S(0)2Me 
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-CH2S(0)2Me 
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212B 
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•CH2CH2S(0)2Me 
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-CH2CH2S(0)2Me 
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-CE2CH2S(0)2Me 
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-CH2CH2S(0)2Me 
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-CH2CH2CH2S(0)2Me 
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3Me30H-Penteayl 


-CH2CH2CH2S(0)2Me 
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-CH2CH2CH2S(0)2Me 


220B 


3Et30H-Pentyi 
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221B 
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-CH2CH2CH2S(0)2Me 
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-CH2S(0)2Et 
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-CH2S(0)2Et 


228B 


3Et30H-Pentynyl 
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3Et30H~Pemyny1 


~CK2CE2S(0)2Et 
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3Me30H-Pe$ity3 


-CH2CH2CB2S(0)2Et 
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3Me30H-Pentenyi 


-CH2CH2CH2S(0)2Et 


237B 


3Me30H-Pentynyl 


-CH2CH2CB2S(0)2Et 


238B 
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-CH2CH2CH2S(0)2Et 
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3Et30H-Penteny1 


-CH2CH2CH2S(0)2Et 


240B 
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242B 
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.CR2S(0)2iPr 


243B 
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-CH2S(0)2iPr 


244B 


3Et30H-Pentyl 


-CH2S(0)2iPr 


245B 
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246B 


3Et30H-Pentynyl 


-CH2S{0)2iPr 
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-CH2CH2S(0}2iPr 
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3Me30H-Penteny3 


-CH2CH2S(0)2iPr 
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-CH2S(0)2tBu 


255B 


3Me30H-Pentynyl 
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-CH2S(p)2tBu 
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-CH2CH2S{0)2tBu 


26 IB 


3Me30H-Pentyny] 
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3Et30H-PentyJ 


-CH2CH2S(0)2tBu 
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3Et30B~Pentynyl 


-S(0)2Me 
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-S(0)2Et 
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-S(0)2Et 
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-S(0)2Et 
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307B 


3Me30H-PentyI 
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308B 


3Me30H-Penteny! 
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-S(0)2NH2 
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